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Much = 7mented and Improv'd ; with an Ar>ENDIX chan ſub- 
join'd, {ſhewing the whole AT of SURVEYING, by a New 
Inſtrument, 


The EMPERIAL TABLE; 


Performing exaQly in all reſpects, and in all Cafes that can poſſibly ha 
pen in the PraQtical Part of SURVEYING, the Work o the 
Theodolite, C ircumferentor, Semi-Circle, Chard and N eedle. 


WITH THE 


DESCRIPTION and USE 


OF.'A- - 
NEW QUADR ANT. 
To which is Added by * way of Supplement, - 1 


SCIENTIA STELL ARUM: 


Containing New and Accurate Tables of the Planetary Motions, where- 
by the Planets Places both in Longitude and Latitude, The Places of 
| the Fixed Stars, with the Eclipſes' of the Luminaries, are more ealily 
attain'd, than any yet Extant. 


'Þy JOHN WING, Math. 


LONDON, 


Printed by F. Matthews, for Awnſham ED” John Churchill, at 
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HONOURABLE 
'ZOHN-NOEL Eqs | 


Son to the Right Honourable the LORD] - | 
"CAMPD 'E N, and Brother to the late IN 
| Earl of GAINSBORO UGH: 


Right Honourable, N 


\H E Arts pO Sctences coMiatha Aabars: 
| 1 _ cal have in former Ages not ouly Recet- | 
| ** ed the Applauſe and\ Approbation of| 

the Learned, but the Profeſſors thereof have been| 
alſo more favourably and gratefully admitted in-| 
to the Society of the Nobleft Perſons, and it 
would be W Hex in me to tell your Honour of 
the Worth and Excellency of that , which: all 
Great © Men do approve and admire. That 
worthy. Syracuſean ARCHIMEDES,| 
has left us ſuch Excellent Helps and Devices 
Mathematical, that al the World. fince hath 
- |been, beholden 10 his Pains and Induftry; and|\ 
| _|/hould I enumerate the continual advantages| 
land benefits we daily recerve from the Mathe-| 

matical Sciences (eſpecially to your Honour) it | 
would be like reading a « Military Lefure be-| - 
fore the Tlluftrious Hanibal; who zn his Time, 
was the greateft Maſter of the Art of War: 


I muſt therefore only beg your Honbur's favou-| 


rable Acceptance of this my Per ; has And 
..0 


_— ——_———— 


UMI 


DEDICATION” 


las the Grand Cyrus gractouſly accepted a Cup| 
lof Water from poor Sinextes, ſo let me be al- 
lowed Your Honour's kind Reception ; And T|\ 
hope it will not detraf from Your Honour to 
Patronize my Sleuder Labours; which will 
not ly encourage me to make a further Progpeſs 
in this Sublime $ tudy , but confirm me i#f what 
I have already done, and oblige me to a Depen- 
dence upon the Rays of Tour known Humanity, 
|by encouraging me to Study what may be further 
[ſerviceable to the Publick : In the interim, 
committing Y O U, Right Honourable, nd 
[Your Noble F, amily, to hs great Archite®| 
of Heaven and Earth, I ceaſe to trouble Your| 

Honour further at this time, ever remaining, 


— 


A Real Hohouret of Y o U 
and 


Your Noble Family, 


JOHN WING. 
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| this Noble Science, and my frequent experience di- 
|ment, as might be truly ſubſervient ig all Caſes 


| Upon which, Ibetook. my ſelf to the contriving and 


{as being out of Print: 1 did then'in Compliance to 


Wo 


Courteous Reader, / NO 


3 Thave been this Twenty Six Years faſt paſt; 
imployd in matters of great concernment,. in 
A he Practice of Surveying: I may (I hope) 


corttend for ſome Experience, (if not Judgment). in 
ſcovered to me, the great want of ſuch'an Inftru- 


that may happen in this excellent Art of Surveying : 
perfecting ſuch an Inſtrument 'as is Deſcrib'd, "Its: 
ſtrated, and Exemplified in the Appendiz. to” the 

Fourth Book; truly and egadtly performing, '(and| 
that moſt Naturally) all the Caſes that can poſſibly] 
happen in the Praftical part of Surveying ; and ha- 
ving communicated my Conceptions upon this Sub- 
je& to ſeveral Ingenious Artiſts, who not only, ap- 
proving the matter, but earneſtly importun'd me to 
publiſh,it : Accordingly, 1 did then defign*to make 
a Compleat body of this moſt Uſeful Art in Folio by |. 
it ſelf; but others at. the ſame time defiring me to 
Revive my Deceaſed Uncle, Mr. Vincent Wing's Book 
of Surveying, which was: almoſt loſt to the World, 


all, Revive this Deceaſed Author's Book, viz. the 
Efſential part, thereof, that of little Uſe being left 
out , 'and having made ſuch large Additions, .and 
and that wholy New, as are not; only Uſeful: but 
truly Serviceable;to a Work of this Nature, and tho' 
ſeveral able Artiſts have already handled this Sub- 
jet with good Succeſs, , that may give ſome occaſion 
to Objet that my undertaking is Superfluous, T| 


therefore think my ſelf obliged to inform my Reader] 
| A E that 


_ 2” OG 


s PREFACE ::- || 


"* | - ]that here are ſeveral advances made in this Tract to- 
{wards the' bringing this Noble Science to greater| 
fe&tion, and may lead the Young Reader through 
the. Study and Prafice thereof: with more eaſe, Ex-|. 
pedition, and SatisfaQion, than any that has hitherto] © 
appeared in- our Language, as may in ſome meaſure] 
appear from this ſhort Specimen of the whole Work, 
which 1s divided into Seven Books ; as follows, 
'".T; The firſt Book contains Arithmetic in whole| 
umbers, Vulgar Fractions, and Decimals, after a 
Plain and Pradticable manner. . ; 
'::I., The Second Book confifts of Geometry, being 
divided into. four Parts. The firſt part treats of the| 


_— — — 


EC IE ns ——O_— 


Pereciption and Inſcription of all Geometrical Figures. 
'The ſecond part contains the Menſuration- of all Su- 
 perficial Figures, demonſtrated in Problems, Theo- 

_ (rems, Definitions; and Arithmetically Soly'd. The 
; third pa h 


” s 
\*3 


ird, part direQts the parting or cutting any Geome-| 
trical Figure into equal or unequal parts, as the mat- } 
ter is required. The. fourth. part-teacheth how to 
[Reduce one Figure into another, ſtill keeping the 
ſame proportion. _ | 
-  TIE., The third Book confiſts: of Plain Trigonometry 
+ Tor the Solution of all Plain-Triangles, both Right and 
| | JOblique, with a Canon of Sines and Tangents to 
| every 10 Minutes, with a Table of Logarithms to 
©» RO | 
IV. The fourth Book ſhews by the Plain-Table how| * 
to-take the Plot of all manner of Grounds ſeveral 
ways, and how to caſt up the juſt quantity thereof in 
{Acres, Roods, and Perches, .and alſo how to incloſe 
[a Lord-ſhip that Lieth in common, or open Fields, 
and to. draw a perfet Mapp thereof. To which 
[Book is Subjoynd an APPENDIX, wherein is} 
— - | [the Deſcription and Uſe of a New Inſtrument call'd 
EMPERIAL TABLE, with a New Scale 
and Chain fitted thereto, performing exa&tly and in 
all Reſpetts the work of the Plain-Tabſe, Circumfe-| 
renter, Semicircle, Perafor, Chard and Needle, all fully | 
| 4.7 | '_ compleated | 
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' {compleated thereon, without the leaſt confuſion of 
Lines or Parts; and from'this Inftrument by each ſe-| 

veral way, both Separately and Conjun&ively, is 
demonftrated all: Practicable Cafes'that may poſſibly 
happen in the Art of Surveying, either in Kingdoms, | 
Provinces, 'vr private Fftates. x16 i To Mo 1.307 
VV. *Dhe Fifth Book ſhews Arithmetically howto mea-| . 
ſure'all: manner of Work and Materials belonging to] 
| Buildings, to- which is-added, the Rates, and Prices 
| both' of Work and . Materials; by which any Gen- 
tleman may know, what his Building ſhall coft him| 
before he begins the Work. +: vie (20-1 
| 'VE. The Sixth Book contains the Deſcriptionand 
Uſe of a New Quadrart, plainly reſolving the Howr| 
and Azimuth, the Right Aſcenſion,” Declinatiari,, Obligue| + 
| Aſcenſion and Deceiſron: tn time, of: all points of the 
|Ecliptic with Latitude, and thereby the Riſing, $ou- | 
[thing, and ſetting of the Planets -and Fixid Stars ;|  - 

7 © {alſo the Sun's Riſing and Setting, with the Increaſe] | 
i and Decreaſe of the Days to a Minute; and on the n 


{back-fide of the Quadrant, are Lines inſerted for the 
erecting. a Scheme of the Heavens, for any time, 
[and-alfo Lines ſhewing the Diameter, Circumference 
Area, and Square equal of a Circle; with an Uſeful 
Almanack, and other Quadrantal performances. 

VII. The Seventh Book conſiſts of ſeveral Pro-| 
blems in Geography,' and Spherical Trigonometry, | - 
whereby the Reader may be inform'd how to find the 
Scituation of any place upon the Terreſtrial Globe ; 
and thence transferr 1t intoa Map. To which end} 
are annexed the moſt neceſſary Problems in Aftrono- 
my, and a PraQtical Trad of. the Art of Dialling, 
with which al! Surveyors ought to be acquainted ;| 
that they may give dire&ions for Ornamental ones, | 
upon ſuch Manhon-Houſes as belong to the Man- 
nor or Land which they Survey. | | 


(| 


To. theſe is added SCIENTIA STELLA l 
RUM, confiſting of New Aſtronomical Tables Ex- | 
poſed, with their Uſes in the Calculation of the 'Pla-| 

—_— Ee nets”. 
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nets” Places, both in Longitude and Latitude, as alſo 
the Doctrine of the Echpſes, with the places of the 
Fixed Stars, ec. - | 


| Now the Utility of the Mathematick Sciences, be- 
ing ſo-well-known, that for me to commend them, 
would be like ſpeaking before Apollo, and therefore 
| needleſs::. But | as to what . overfights and omiſſions 
thave efcaped, I fubmit to the Cenſure of all Impar- 
tial Artiſts, knowing tis an.eaſy matter (where Pre-| 
| judice doth nvt ſtop the way) for the Reader to di- 
\ſtinguiſh between the Author's, and Printer's faults, 
but having the Advantage of a Good Printer, and a 
Careful and Ingentous Corre&or,” who have ſo excellent- 
ly behaved themſelves herein, that very little of an 
| Errata appears, to what | have ſeen in moſt works of | 
[this Nature. Thus wiſhing all Ingenious, Impartial, 
land Unprejudiced' Artiſtsa-happy Progreſs inall their 
{Juſt endeavours, I:remain | 


| |From oP Houſe at , ; F 

| Zenon in w Tour Mathematical Friend, 

land, November - - : 
27th, 1699. | 
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Common Arithmetick. : 
BOOK I. 


— —_ —_ 


CHAP I 
Of Notation, or Numeration. 1H 


compting by 'Numbers. | | 
II. Arithmetick 1s either Single, or Compound. | 
HI. Single, is that which is performed by ſingle Num-| 
bers alone, and conſiſts of two Parts, viz. Notation, and Nume- 
ration. » | 
IV. Notation is only the: Noting, or Writing down any Summ, 
or Number that is to be pronounced, or its Value expreſled or de- 
| termined. fe 
1 V. Numerationis the Reading, or Exprefling any Number gi- 
ven, or propounded ; or the —_ pronouncing its true Value, ac- 
cording to the Number of Figures propoſed, or noted down. | 
VI. The Notes, or Charadlers are Nine, and a Cypher (o), } 
by which Numbers are uſually expreſſed, and are as. tolloweth ; 
x, one; 2, two; 3, three; 4, four; 5, five; 6,1ſix; 7,ſeven; 8,cight ; 
9, nine; o, Cypher. ' | | 
VII. Tho? the Cypher ſignifie nothing of it ſelf, yet it being 
poſt-poned, or-placed behind any of the reſt, it doth increaſe the 
Value of the Number, as hereafter will appear. | wt 
B 


BK" RITHMETICK is the Art of Numbering, or Ac-| 
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The Art of SURV ETING. 


VIII. Fhe Figures are to be numbred, and the Order of Places 
| [to be obſerved from the Right-hand tothe Left. | 
* IX. Thefirſt Figure of any given Number to be read, or pro- 
nounced, toward the Right-hand, is ſaid toſtand in the Firſt 2 nal | 
or place of Units ; the Figure ſtanding in the Second place, is called 
| [theplace of Tens; the Third, the place of Hundreds ; the Fourth, 
the »lace of Thouſands ; the Fifth, the place of Tens of Thouſands ; 
the Sixth, the place of Hundreds of Thouſands ; the Seventh, the | 
place of Millions ; the Eighth, the place of Tens of Millions; the 
Ninth, the placeof Hundreds of Millions ; and the reſt as the Ta- 
1ble of Numeration here expreſſes. | 

X. Thefirſt three Figures towards the Right-hand, poſſeſs the 
place of Hundreds, the three next on the Left-hand them, ftand 
in the place of Thouſands, the three next inthe place of: Millions ; 
and fo on, as the following Table of Numeration direfts. 

XI. The aforeſaid, or foregoing Rules being underſtood, *tis 
ealie to expreſs, or read, the Value of any Number propounded ; 
hence then let it be required toread; or pronounce, this Number, 
987,654,321. Firſt, diſtinguiſh by a Point, or Comma, every three 
places, which unburthensthe Memory, and makes the Work the 
- | eaſter : The reading, or pronouncing, is thus ; Nine hundred eighty 


ſeven Millions, Six hundred fifty four "Thouſand, Three hundred 
twenty one. | | | 


 'TheTable of Notation, in Figures and 
91: 7:7 LO | 5 BE6 


| tir ſt / 
Second 
| T hi rd « 

1600 


Fourth 
Fifth 
700 DCC 


S:xth 

Seven. Boo ccc 
TI | 19920 bod 
Ninth) * ! 1 000 | 


15 Xvll j200 
300 
490 
FOO 


Ap +> wh - 
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10000 fc 
| | 89;LxxXIX}50000 $193 
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v 
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Tenth 
Alil112345678912 |Elev. | 
'CC.Th.AMi.11 234567891 231 welf-,) * 


CHAP. Il 
Addition of Whole Numbers. AY 


A” DITION 15 that by which many Numbers are gathered, ; 
or added together, that in the end their Summ, Aggregate, 
| or Total, may be found. In Addition, place the Numbers grven 
' { oneabove another ; that is, Units above Units, Tens above 'Tens,: 


Hundreds! 


_ - = - = / | 
| The Art f SURVETING. 
[ Hundreds above Hundreds, and ſoon, according to the Number | 
of Places given. ©; 


iu 


Addition of one Denomination. 


Let us ſuppoſe theſe two Numbers $127, and 2561, vi, «bt: 
to be added together; ſer them one under another, as 
[you ſee in the Margin, and draw a Line under them, 5127 
as you ſee; then begin with the Units, and fay, 7 and 2561 * 
| 1 makes $) which place under 1 and 7 ; then to the , —— | 

next, being the place of Tens, and ſay, 6and 2 makes$8; 1 7688 | 
then to the next place, being the place of Hundreds, : 
and fay, 5 and 1 makes 6; thei to the laſt place, or place of Thou- 
lands, and fay, 2and & is 7, all which ſubſcribe orderly; under the 
Line, as you fee: So is the Work finiſhed, whoſe Sum;n amount- 
eth to 7688, asappears by the Work in the Margin. 

But theſe three Numbers be glyen to be added together, w2z. 
9532, and 7069, and 557 ; -place them down as betore is taught, 
and if any of the Ranks exceed Ten, write down the Excels, and 
tor the odd 'Ten keep 1 in your Mind; fo 7, 9,and 2, ' | 
makes 18; ſo is the Exceſs above 10, 8, fo write 9532 
down 8, and the 1 that Thavein my. mind 1 carry 4 7969 


HE PIE > + WH 
, ed es - 
ny DL © Oo Oe 


=  Jthenext Rank: fo 1 that] keep in my mind, and 5, 6, WL 7 & © 
: and 3, makes 6: : ſo 5 being the Exceſs above IO, _ 7 
| I write it down under the ſame Rank, and for the 10, 17158 


I carry 1 in my mind, as before; then: again, ,1,and 5, 

and 5, makes 17 ; ſo1 , being the Exceſs above ro, I write down 

I, and carry 1 for the ro, as I aid before; fo 1,9, and 9, makes 

I7, it being thelaſt Number, I write it down orderly under the | 

Line: Sodoth the w holeSumm amount tO 17158, 
And if any Number be given, that the firſt Rank exceeds x0, 

20, 3O, 4O, 50, 60, or any other Number of Tens, write down 

the Exceſs above, or more than the Tens; and for lo many "Tens | 

as there is in number above the Exceſs, ſo many Units'carry in your : ny} 

Mind to the next Rank of Figures; and fo may you proceed from | i 

one Rank toanother, till you have compleated your whole Work, 

as each particular Fzample following directs. 


| BHS WELES 


90527 277853 ' 7590324 7538216 
1863 * 799472 7654031 1978194 | 
25978 973934 9561987 8657327 | 

. $63 879915 9819751 | 2472961 —| 


135999 2930174 34626093  , 19646698 


Thus far of Addition of Numbers of one Denomination : In the! | 
next place, I ſhall briefly ſhew, how Numbers of divers Deno-! 


(| minations may be added together ; as Pounds, Shillings, Pence, 
B 2 : and| 
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and Farthings ; Years, Months, Days, and Hours; and' Signs, 

Degrees, Minutes, and Seconds: In all which obſerve; Firſt, To 
write down the Numbers given, orderly one under another ; Se- 
condly, Inall which begin with the Leſſer Denomination, as in 
Pounds, Shillings, Pence and Farthings, which is Farthings, four 
whereof makes one Penny ; fo that what that Rank exceeds in | 
Farthings above the Number of Pence, write down the Exceſs, or | 


| Farthings over and above, and carry the Number of Pence to the | 


next Rank; then 12 Pence makes one Shilling, what that Rank | 
exceeds the Number of Shillings, writedown the Exceſs in Pence, 
and carry the Shillings to the next Rank, viz. the Rank of Shil- 
lings ; ſowhat that Rank exceeds in Shillings above the Number 
of Pounds therein contained, place under the fame Denomination, 
and carry the Pounds tothe laſt Rank, which being added there- 
to, and becauſe it being the laſt Rank, place its Reſult under its 
own Denomination accordingly, which concludeth the whole 
Work. So likewiſe in Addition of Signs, Degrees, Minutes, and 
| Seconds, begin with the leait Denomination, which is Seconds, 60 
whereof makes one Minute, and 60 Minutes one Degree, and 3o 
Degrees one Sign, and 12 Signs one Great Circle. Again, in ad- 
ding Years, Months, Days, and Hours, whoſe leſſer Denomina- 
tion is Hours, 24 making one Day Natural, '28 Days one Month, 
and 12 Months one Year. Examples of all which tollow. , 


F 


EXAMPLES. 


Addition of divers Denominations. 


Ss: +. | .: <4 Þ. $a; + 
20 15 ,06 03 IC 12-26, £6 3. 20 4% 31 
7 12 10 Oo vo 09 27 26 9: 11 -15- it 
" 19 [07 0x or 75 Io 18 08 Io O9 56 41 
37 | 197; 12. -:02 © 05-07 - 19 5 29 10 02 
Ge I5 05 _ 62 153 02.04 05 © or. 11 05 05 


So likewiſe in Weights and Meaſures, obſerve the particular 
Denominations, -and you cannot err, if what before is treated of 
be rightly underſtood. | 


« 
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The Art of SURVEYING. | 
| CHA ul EEE 


< 4g thts of Numbers is, -that/ one Number being 


taken out of another, *totheerid that k Remainder,or Diffe- | 
rence may þe known. That Number the Subſtraftion muſt be| 


made from, is to be greater than your other Number.; and'for 
placing the Numbers in Sebſtraition, it is the fame as 1s before 


taught in Addition. 
Subſtrattion of one Denomination; 


| Let this Number 873562, begiventobe Subſtratted from 198765, 
place them one above another, as you are before directed, placing 
your greateſt Number uppermoſt, otherways your ,Subſtraction 
cannor be made ; then begin your Subſtrattion, ' - | 
and ſay, 2 from 5, and there remains. 3, which - 198765 
write down under the Line in the ſame Rank; + 87562 
then to the ſecond Rank, and fay, 6 from 6, and + 
there remains nothing, ſo place o under the Linein 111203 
the ſame Rank ; then proceegdto the next, and fay, , 


5 from 7, and there remains 2, which place under'the Line, as 


before ; Then proceed to the fourth place, and ſay, 7 from 8, and 
there remains 1, which place orderly under the Line; thentothe 
fifth place, and fay, 8 from 9g, and there remains x, which ſub- 


{cribe orderly under the Line; then. in the laſt. place, ſubſcribe x. 


under the Line, becauſe there*is no Figure under it; to take from 
it; and fois the Work finiſhed, whoſe Remainder, or Difference 
is found 111203; 42 3: 1 
Again, let it be required to Subſtrat-one Number out gf ano- 
ther ; when the; Figures of the under Numbers are greater than 
thoſe placed over them, in ſucha caſe you muſt borrow xo of the 
next Rank towards the Left-hand, ind 
which makes the Figure more by 10 than it is of it felt ; and for 


the'1o that you borrawed, keep 1 in your Mind, which add: to 


the next Number given to be Subſtracted, and SubſtraQt all our of 
the Numbers above, till the Work be finiſhed, \ 


add it tothe Figure above, | 


- 


EXAMPLE| 
& - | J 2 


-» 3 


6 Tre Anif SURVETING. 


YauÞ” EXAMPLE. 


which makes it 11; thenfay, 2 from 11, and there 35671 
remains 9,” which notedown under the ſame Line; 6792 


(or one) inmy Mind, and addit to the next Figure, 28879 


then fay, 8 from 16, there remains8; then for the 1 I have nm 
- | Mind, Iaddit to6, which makesit 7 ; then ſay, 7 from 5, whic 
I cannot have, then borrow 10 as before, and add to it, which 
makes it 15; then ſay, 7 from 15, and there remains 8 ; then for 
jthe x Thave in my Mind, having no Figure to add it to, T Sub- 


—_——— 


Work being finiſhed, 
ſought, is found to be 28879. , 

| T have here added three Examples anſwerable to thoſe three in 
Aadition, which is ſufficient to inform, or inftrudt any truly Inge- 
nous 11 this matter. | 

EXAMPLES. 
 Subſtraftiqn of divers Denominations. 

| Thr 4: f %- mn. << % $$ &. 
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So hkewrſe in Weights and Meafures obſerve the particular De- 
nominations, and you cannot err, if the former part pf the Chap- 
tex be rightly und 


| 


q 


4 


ſtra& it from the next ng 3, and the Remainder is 2: Thus the | * 
the Remainder, Difference, or Number | 
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[15-0 "CHAP. IV. 


| ing the Exceſs above 3o, I write down x 
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Multiplication of Whole Numbers... 


ULTIPLICATION 15 that which teacheth us by ha'ving 


| two Numbers given, to find a third. ' Of-the.2 Nurr ers 


renin Multiplication, the greater ought to be placed uppermoſt 
Sy is calPd the Metiplicant, and the Number placed. under'the 
 Multiplicand, is calPd the Mulriplicator, the Number produced by 
theſe two, 'is calPd the Produd?. | Is 


| he I Multiplication of one Figure, 

| Letitbe required to multiply 324 by 2; the ſame order ts to be 
obſerved. in pling your Numbers as in 
Addition; which done, with a Line under 324 Multiphand. 
them, proceed to your Multiplication, and 2 Multiplicator, 
ſay, 2 times 4 makes 8, which placeunder — 
the Linen the ſame Rank ; this done, ſay 648. Prodnd?. 
again, -2 times 2 makes 4, which place or- ; 


found to be 648 ; and here you muſt underſtand, that if your Mul- 


wrought after the ſame manner, placing them orderly under the 
fame Rnd and fo on to the Left-hand till the Work be finiſhed ; 


| but if your Number given to be multiplied, when the Produ& of | 
each particular Figure exceed 10, keep x 1n your Mind ; or if the | 
| Exceſs be above 20, write it down, and keep 2 un yaur Mind, if 
above 30, keep 3 in your Mind, @e.. which 1s to be added to the | 
text R f 


Next ank:' 
EXAMPLE. |:þ 
Multiplication of divers Figures. | 


Let it be Tequired to multiply 5762 by 45, place them as be- 
fore, andas in this Example, and begin with the fiſt Figure to- 
wards the Right-hand, v:z.5, ſaying, 5 times 2 maxes 10; now 
becauſe the Exceſs above 101s nothing; I write a Cypher o under 
the Line in the lame Rank, and ronap. I0 i {f | 
keep 1 1n owe Mind ; then fay again, 5 - 5762 

times 6 makes 3o, to which if I add i that - 45 

T kept in my Mind, it makes 31, fo 1 be- | Ro. 


under-the Line in the ſame Rank, and for #3 048 i 


1 the three Tens keep ir: Mind ; again, ſay ' 259290 Produtt: if : 


| 5 times 7 15 35, to which Iadd F which 
|. | ot 


derly under the Line ; then again, two times 3 15 6, which place 1; 
under the Line as before, ſo the Product of this Multiplication is | 


tiplicator had conſifted of more Figures than one, you ſhould have - 


kept | 


F. 
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| kept in my Mind, the whole is 38, fo 8 being the*Exceſs above z | 
' /* | Tens, which T put orderly under the Line, and keep 3 Tens in| 
| | [Mind ; then again, fay”s times 5 is 25, towhichifTadd the 3 I kept: 
in my Mind, the -Number 4s. 28.; and becauſe. it is the laſt, I 
write down the whole Sum. of 28.under-the Line, ſo the ſingle 
Product ariſing from 5, is 28810: Then begin with the next Fi- | 
gure of your Mulriplicator, v4iz.4, -and proceed to multiply as be- | 
* | tore, ſaying, 4 times 2 makes 8, which place under the Line, and 
| undep.4 being the ſame Rank ; then again ſay, 4 times 6:is 24, fo 
4 being the Exceſs above 2 Tens, I put down 4 under the Line, | 
and keep 2 inmy Mind for the.2 Tens; again 4 times 7. 1s-28, to 
which add 2 I kept in Mind, and it makes Fo, the Exceſs being 
nothing, I write o under the Line, and for the 3* Tens kegp-3 in 
Mind ; then fay, 4 times: 5 15,20, to whichadd ; I kept in Mind, 
the Sum is 23, 1t being the laſt of my Multiplication, T write it 
down under the Line towards the Left-hand,  which- Produ&& is 
| 23048, which two Sums added together, produceth 'the mean 
Product 259290 : And thus may you multiply by 'as many Fj- 
gures as Neceſſity requires. | F657. | 
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CHAP. V. 
Diviſion of W hole Numbers. 


L1VIS1ON. teacheth to find out how many times one Num- 
| ber, or Sum, is contain'd 1n. another, or to divide any | 


Number into as many equal parts as ſhall-be required. 

There are three remarkable Numbers in D:v:ſioa, viz. the Di- 
vidend, the Divzſor, and the Quotient ; the Dividend is that Num- | 
| ber which is given to be divided, the Divifor is the Number by 
which the Dividend is to be divided, the Quotient is the Number | 
that ariſeth from the Diviſion. © 


{£ 


Diviſion by Single Figures. 


'Letus for the firſt Example divide 576 by 4, 576 Dividend. | 
write down your Numbers as in the Margin, . 4 |' Drvifor. 
and ask how often. you can have the Divifſor  ——- 5 
4in $8, which isthe firſt Figure of your Divi- © 7 | 
dend, which can be had but once, which © 4 (144 Quor.. | 
place behind the crooked: Line for the firſt 79 | 
F igure inthe Quotient, then multiply the Di- pe: 
viſor, by the Figure placed in the Quotient, | 4. 
and write the Product under the Dividend, i6 
from which it muſt be Subftratted ; fo 4 Bens 
| multiphed by x is 4, which Subſtrat from 5, - oo Remainder. 

the Remainder is x ; draw a Line under your pave 
A 6 | | Diviſor 


"fl 


” 
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| which bring down 4 your Diviſor, and ask how often it is con- 


.| one Figure, but when the Diviſor conſiſts of more Figures than 


| 


3 
| ced onthe Right-hand 56, ſowill your Nurh- 464 
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Diviſor, and place your Remainder 1-orderly under the. Line, 
then tranſcribe the next Figure of your Dividend, which is 7, 
and place your Diviſor orderly under it ; then ask how often your 
Diviſor 4 is containd in your new Dividend 17, which being 4 
times, which 4'place behind 1 in the Quotient, then multiply your 
Diviſor 4 by 4, the laſt Figure placed in the Quotient; and the Pro- 
du& is 16, which Subſtratk from 17, the Remainder is x, which| 

place under the Line as in the Example; then tranſcribe 6, the laſt 
Figure of your Dividend, ſo have you another new Dividend, to 


tained in 16'your new Dividend, which is 4 times, which four 
place in the Quotient, and multiply it: by your Diviſor 4, and the 
Product is 16, which Subſtracted from your new Dividend 16, | 
and the Remainder is o, thus the whole Work 1s finiſhed, and the 
Quotient found to be 144 ; ſee the. whole Operation in the Mar- 
gin: And this is calPd ſingle Diviſion, becauſe the Diviſor is but 


one, the Work is more difficult than the former, but being well, 
inſtructed in the former, the following will be more readily ap- 
prehended. | 


Diviſion by Several Figures, 


Let us ſuppoſe this Number 52063 to be given to be divided by| 
232 ; in placing your Numbers you are to obſerve, that it your 
Diviſor be greater than the ſame number of Figures of the Divi- 
dend above it, then remove your Diviſor one Figure towards the| 
Right-hand; and then the Work will be the ſame with the follow-. 
ing : Your Numbers being: placed as before directed, make a 
Crooked 'Line on the Right-hand of your Dividend, to place 
your Quotient in, then proceed to your Work, and ask how often 
2 32 may be taken out of 520, or ask how often 2, the firſt Figure 
of your Diviſor, may be taken out of 5, the firſt Figure of your 
Dividend, which in this Example is found twice, which 2 place 
behind the Crooked Line, . for the firſt Figure in the Quotient; 
then Multiply 232 the Diviſor, by the Figure placed in the Quo- 
tient, and the Product of that Multiplication | 
will be 464, which place under the Diviſor, #52063 
and draw a IL.ine under them ; then Subſtract 232 
464 from 520, (the three firſt Figures of 464 
your Dividend) the Remainder 1s 56, which 7 - 
place orderly under the Line : This done, the 566 a 
next Figure of your Dividend, 1s to be pla- 232 (22443; 


ber be 566, tor a new Dividend : Then place 


down your Diviſor under 566, your new Di- "20 
vidend, and Work as before, asking how of- -, 928 | 


ten 232, may betaken out of 566, or rather, - 
23 out of 56, or 2 out of 5, which in this 95. 
Example can only be taken twice : Place 2 in 


D P:: .-- 
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the Quotient, then as before, Multiply the Diviſor by the Figure 
laſt placed, in the Quotient, and the ProduCct is 464, which Sub- 


mainder 102, ſo will the Number be 1023 for another new. Divi- 
dend ; then as before, place down your Diviſor orderly under the 
new Dividend: . Now becauſe the new Dividend conſiſts of one 
place more than is in the Diviſor, it muit beasked, How often the 


of the new Dividend 10, which'may be had five times; but be- 
cauſe the next Figureof your Diviſor cannot be taken ſomany times 


| out of the Figure above it, T muſt take a leſs Number, which | 
let be 4, which write in the Quotient : 'Then again Multiply | 
| your Diviſor by 4, and the Product is 928, which is to be Sub- 


{trafted from 1023, and the Remainder 1s found 95, which 1s ſo 


Dzviſion and Multiplication do always prove one another : In De- 
viſion Multiply the Diviſor by the Quotient, and add the Remain- 
der to the Produ&, the Sum will be the ſame with the Divi- 


To prove Multiplication, divide _ Product by your Multi- 
plicator, and the Quotient produceth the Multiplicand. 


the Rule of Proportion; for having Three Numbers given that are 
known, it teacheth to find out a Number unknown in proportion 
to them ; and ths Rule is performed by Mul- 

| ziptication and Diviſion : For by Multiplying f. 4. 

|| the ſecond Number into the third, or third 6 : 12 :: 
into the ſecond, which is all one, the Num- - 9 
ber thence ariſing divide by the firſt Number, 
ſo 15 the Quotient the fourth Number requi- 
red: Soft 6 Foot of Board coſt 124. what 
{ſhall 9 Foot coſt ? ' In this Rate of Three Di- 
reft, the fourth Number that is ſought, is to 
have ſuch Proportion to the ſecond, as the 
third hath to the firſt, in.the former Queſti- Ki 
on ; the fourth Number is to have ſuch Pro- 


CHAP. 
The Rule of Three Diref. 


The Single Rale of Three Dire. 


"HE Rule of Three, which for its Excellency, is term'd the 
Golden-Number, and by many (and that properly) call'd, 


f! 4 
9 : .18 


108 Produd, 

6. Deviſot.” | j 
48 
6 (18 Quotient 
g 


-. 00 Remainder. 


portion to. 12, as 9 hath to 6. Hence, by 


this 


PY —_—_ 


firſt Figure of your Diviſor, is contain'd 1n the two tirſt Figures 


many parts of the Diviſor : 'The whole Operation being finifhed, | 
| the Quotient ſought, 1s tound 224233. 


"2" 


ſtrat from 366 (your Dividend) and the Remainder is 102; then | 
bring down 3, the laſt Figure of _ firſt Dividend, to the Re-| 
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this Analogy, we fay, as6 is to 12, fois g to the fourth Number 
required. Inthe placing of your Numbers, youare to obſerve to | 
place them as they are propounded ; then Multiply the ſecond 
Term by the third, viz. 12 by 9, and the Product is ro8, which 
divide by 6, the firft Term, and the Quotient is 18, the fourth 
Number found as was required : See the Work in the Margin, and 
this is the Rule of Three Single. | 


The Rule of Three Compoand. 


The Rate of 'Three Compound, is when any of the Numbers pro- 
pounded are of ſeveral Denominations, as Acres, Roods, and 
Perches ; Pounds, Shillings, and Pence -; or Days, 'Hours, and 
Minutes; or Yards, Feet and Inches: If they be of rwo or three 
Denominations, they muſt firſt be reduced to the leaſt Denomina-. 
tion propounded. , 


EXAMPLE. 3 


If 5 Yards 8 Foot of Painting coſt 8 Shillings, what ſhall 4 
Yards coſt ? Here the firſt Term 1s of two Denominations, v7z. 
Yards and Feet, it mult therefore be reduced to the leaſt Denomi- | 
ngtion, becauſe they exprefs things of different Names, viz. Shil- 
lings into Pence, and Yards into Feet : The OR 
firſt Number given is 5 Yards 8 Feet, which 53 2 96::36 : 65 


according to the Rules of Reduition, will be ? 

reduced into 53 Feet, ſo accordingly will 8 — 

Shillings be reduced into 96 Pence; fo like- 570 

wiſe will the third Term, 4 Yards, be redu- 288 | 

ced into 36 Feet ; theſe three Numbers being - Product 
thus reduced to the leaſt Denominations, the SI Ons 
Working it will be the fame with the for- 53 DO | 
mer, and the Numbers are to be placed as in SW. ; 

the former Example ; which done, proceed 276 (65, Quot. 


to the Work, Multiplying 96 by: 36, the 
Produt is found 2456: whe divide by $2, R 
the firſt Term, and the Quotient 1s 65 Pence, | 
and fomewhat more, . but it being lets than a ' IT Remainder 
Farthing,. we omitted 1t as uſelels. 1 


The Rule proved, e | 


The Proof of this Rule : Multiply the fourth Term by the firſt, 
and if the Prgduct be equal to the Product of the ſecond and third 
Term Multiplied, the Work is right, otherways not; and if there 
happen to be any thing remain after the Work 1s finiſhed, it is to be 
added to the Product of the firſt and fourth Terms Multiplied, and 
that Sum will be equal with the Product of the ſecond and third 


Term. 


; 


the. 


I 2 


i. 


W- 


| fince -this is! only the Converſe of the 
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1 CHAP. ME: | 
\ | The Rule of Inverſe. 


T will not be amiſs firſt to ſhew the Difference betwixt this and } 


| & the forme? Rule, and when this, and when the former are pro- 


perly to be ufed;: Hence obſerve, if more require more, or leſs re- 
quire leſs, then. the former Rwle of Three Direct is to be uſed ; but 
if "ng require leſs, or leſs/require more, then uſe this Reverſe 
Rule. | | 
This Reverſe Rule is wrought contrary to the former ; for in 
this Multiply the firſt Term by the ſecond, and divide the Product 
by the third, ſo is the Quotient the defired Number : I ſhall in- | 
ſtance only in one Example, as followeth. 

If 20 Maſons perform a certain Piece of Walling in 12 Days, 
how many Workmen ſhall do the ſame 
in 4 Days? Place your Numbers as. . Days Me» Days Mer 
here in'the Margin, then Multiply the 12 : 20 : : 4 : 60 


. | firſt Term by the ſecond, or ſecond by I2 


the firſt, which is all one, viz. 20 by 


|12, the Produtt is 240, which divide 40 
[by 4, the Quotient is 60, the Number * £20 


required. ; | 
_ TI ſhallnot add any more Examples, __ (60 Hm en 
v8 | 


former ; for it will be eafie (if what - iy 
before is {aid be rightly underſtood) to 0 - 
any truly Ingenious, to conſider 'the 


1 State of the Queſtion, and conſequently by which of the foregoing 
| Rules it is to be folved by. te | 


|  Toprove this Inverſe Rule, Multiply the third "Term, by the 
fourth, which ſhall be equal to the firſt and ſecond Term Mul- 


|tiplied. Þ| : 


— 


CHA-:P.. VUL 
The Extraftion of the Square-Root. 


HE Extraction of the Square-Root is by having a Number | 
KL given, by which we may find the Number ſought, by | 
ultiplying the given Number in it ſelf. : : 

.Let it be required to Extra&t the $quare-Root opt of 1296 ; to 


| prepare your Number for ExtraCtion, ſet over the Figure 6 a Prick, 


and upon the third next to it another Prick thus, 1296; and if the | 
| | Number | 
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Number had conſiſted of more Places, it is but placiny over eve- 
ry third Figure, a Prick,/ or Not, to the end of your Number, al- 
ways leaving one Figure betwixt two Pricks; and as many Pricks| 
as there is'put over the Figures, ſo many Figures muſt there be in 
the Quotient ; then proceed and take out the Root of 12, which is3, 
an1 place it in the Quotient; then ſubſcribethe Square of the Figure 
placed in the Quotient under the firit Square of the Number given, &] 
viz. 9 under 12, from which it is to be Subſtratted, and place the 

Remainder 3 orderly, underthe Line ; then to the ſaid Remainder! 
bring down 96, ſo this Square 96,beingplaced next to the Remain-' 
der, the Sum will be 396, which we call the Refolvend ;- then 

double rhe Root, and place it before a | | 

' Crooked Line on the Left-hand the Re- 


| ——_—— 


| 


ſolvend, which is to be a Diviſor ; the So 36 32 44 3 T5 
double of the Root 1s 6, then muſt the Fg Rs” 
Reſolvend be a Dividend, all but the << 4: 

} firſt Figure towards the Right-hand, to 396 Reſolvend.. "MA 


-] wit, theplace of Units: Then'ask how _ 66): 396 (36 Roor. 
often 6, your Diviſor, may be taken bis, LS, 
ow;of 39 the Dividend, which: may be | 000. Remainder. 
| hads6 times, which place in the Quoti- 517: I : 
ent, and alſo betwixt the Diviſor and the Crooked Line : This| 
done, Multiply all the Number on tlie Left the Refolvend, by the], 
Figure laſt placed in the Quotient, and place the Produtt orderly 
under the Reſolvend ; fo. 66 Multiplied by 6, the Produ&t is 396, 
' which Subſtraft from the Reſolvend, the Remainder is no- 
thing: And thus is the Work finiſhed, the Root. being found| 
juſt 36. | | 
| If after the Work is done, any Fraction remain, you may add 
(eitherat firſt, 7/z, rothe Number given, or to the Remainder) 
a convenient Number of Pairs of Cyphers, and then Work ac- 
cording to the former Directions; and fo many Points as was pla- 
ced over the whole Number, ſo many whole Numbers will be in = 
the Root, the reſt towards the Right-hand will be the Numerator * 
| of a Decimal Fraftion, which will conſiſt of as many Places as 
there were Pricks over the Cyphers, which Numerator will be ſo 
many parts of 10, 100, 1000, 10000, Fc. Whichis eaſily diſco-| 
vered thus: If the Numerator of the Decimal Fraction be but one 
4 Figure, it is 10 many parts of 10, if two, it is ſo many partsof too, 
CG ; 


%e 
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| ceth the Number required. ., 


[found $8, under 17, the Cube-Number given; the Numbers thus 


1felf,. which makes 4, the Triple whereof is 12, which 1s to be 


[under the Reſo 
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1 the firſt F = towards the Right-hand, 
1 be a Diyidend, (v:z, the place of U- 
| nits ;) then ask how often the Figures 


| Anſwer in the Quotient : Thus by the 


| Seta Point uponthe firſt Figuretowards the Right-hand, viz.. up- 
| ]on6, thenanother Prick upon the fourth Figure 7, and to the end}. 

1 of the Sum, always leaving betwixt every two Pricks, two Fi-' 
| gures; and as many Pricks as thereare ſo made, fo many Figures}. 


| which is 2, for 2 times 2 is'4, and 2 times 4 is 8; 1ifI had taken 3| 
{it had been too! much ; for 3 times 3 is 9, and 3 times 9 '1s 27, | 
"which exceeds the firſt Cube 17 ; therefore take always the next | 


-under the Hundreds 1n the Reſolvend ; then triple the Root 1n the | 


| place of. Tens. in the Reſolvend ; then 


The Art of SURV ETING. 


_ CHAP: IX 
 « The Extraftion of the Cube-Rodt. 


"HE ExtraQtion of the Cabe-Roor, is, that by having a Num} 
ber given, and ariother Number is found, which ' being | 
Multiplied in it ſelf, and then by the Produdt that ariſeth, -produ- | 


2 


Let it be required to Extract the Cube-Root out of 17576: 


muſt be in the Quotient : Then begin and find the Czbe-Root of 17,1 


lefſer Number: But to our preſent Example, draw a Crooked, 
Line on the Right-hand the Number propounded, and place the 
Root of 17, which is 2 behind the faid Crooked Line; then ſub- 
{cribe the Cube of the Root placed in the Quotient, which| was 


placed-with a Line under them, Subſtra& 8 from 17, and theRe-| 
mainder is 9, which place orderly under the Line ; then tothe aid | 
Remainder 9, bring down the.next Cube of the Number given, 
whictris 576, which makes 9576; which call a Reſolvend ; next |. 
the Root in the Quotient is to be Squared, that is, Multiplied in it 


ſubſcribed under the Reſolvend, in ſuch manner that the firſt Fi- | 
gure of the Triple Square, viz. the place of Units, is to be placed 


Quotient, and vo the Triple thereof 
vend, 1n ſuch manner as 5 
the place of Units may ſtand under the s 57 


lace the Triple of the Root 2, which | 
L 6, under 7, the place of Tens in the 95 76 Ryo my. 
Reſolvend ; which done, draw a Line 6 | 
under them, and add them together in 

ſuch order as they are placed, which 126 (26 Quotient. 
makes 126,' which Number is to be a 

Diviſor ; then ket the Reſolvend only, 


of your Diviſor may be taken out of the 
Figures of the Dividend, and place the "Remainder, 


Rules} 
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{Rules of D:viſon, 126 the Diviſor, may be taken out bf 957, the 
Dividend, 6 times ; ſo I place 6 in the Quotient, and draw a Line 
under the Diviſor : Then Multiply 12, the Triple Square, by 6, 
the laſt Figure placed in the Quotient, and place the Product 72, | 
under 12, the Triple Square : 'Then Multiply the Figure laſt pla- 
ced in the Quotient, firſt by it ſelf, and then by the Triple Num-- 
ber before ſubſcribed, placing this Product underthe Triple Num- 
ber; ſo 6 Multiplied firſt in it felf, produces 36, which Multipli- | . 
ed by the Triple Number 6, the Produtt 1s 126, which place un- 
der the Triple Number, (viz. Units under Units, Tens under 
Tens ;) this done, Cube the Figure laft placed in the Quotient, 
and ſubſcribe the Cube under the Refolvend in ſuch manner, thar 
| the firſt place of the Cube, viz. the place of Units, may ftandun- 
der the place of Units in the Reſfolvend ; fo the Cube of 6, 1s 216, 
which place under the Reſolvend as I {aid before : Theſe three, 
Viz, 72, 2x6, 216,. thus placed, draw a Line under them, and | 
add them together as they are placed, which Sum amounteth to 
9576, which Subſtrafted from the Refolvend, the Remainder is o. | 
'The whole Work being finiſhed, the Cabe-Roor of 17576, is 
found to be 26. 1 \ Ei 

- If any Fra@Fion at any time remain after the Work is done, an-l . 
nex a convenient. Number of 'Ternaries of Gyphiers to. the firſt | 
Number given, then eſteeming_ it one intire Number, the Work | | 
is to be performeGhaccording to the preceding Rules ; and ſo many | 
Points 2s were placed over the Whole Number given, {o many 
Whole Numbers will be inthe Root : The reſt towards the Right- | 
hand will be a Fraction, as I have ſhewed in the Extraction of the 
Square-Root. 


; 


— 
o 


"CHAT Xx 
Reduftion of Fraftioms. + 
Rurx I. To find the Common Meaſure.» « 1 
O find the Common Meaſure of 18) : 66 : (3 [ 


i two given Fractions, Divide  - 54 _ | | 
the greater by the leſſer, and the Divi- © 


for by the Remainder; ſo do continually 12) 18 (x 

{till nothing remains, ſo is the laſt Divi- _ | 
ſor the Common Meaſure ſought : See 6) 18 (3 | _ 
the Example in the Margin,vzz. 66 and TT” | =o 
18 being the Numbers given,to find the 4 | 
greateſt Common'Mealure belonging to | , | SINN 


them, which according to the former -  -- Do 
Directions, is found to be 3, as the Example plainly demonſtrates 
in the Margin. Y i 


— Ba 1-5 Neue 


UMI 


” WL 


—— 


16 


4 
ary 


| divided by 5, the Quote 1s 4 
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_RuLxe:Il. To Redace Fraitions to their leaſt T erms, 
Let us ſuppoſe the aforeſaid Numbers, 66 and 18, were gl- 


and the Quotients are 22 and 6, fo that 4 is Reduced to :£; 


o 


new Numeratar; ſos + 


by 5, is 11, 1048, 1sin Proportion to z 3, or .4, 


RuLx III. To Redace Vulpar Frattions to Decimals. 


To Reduce Vulgar FraCtions to Decimals. Muftiply the Nu- 
merator given, by the-Denominator required, and divide thePro- 
duct by the Denominator given. '. 


Let it be required to Reduce 3 of a I0QO 
Pound, Petch, Yard, Foot, &'«. toDe- [1 c 
cimals _— Denominator IS L000 : 

Multiply 5, the Numerator given b a1: 14.9 © $POO 

Nos. theProduR is $00, wht divide Drviſ.18) 48 

by the Denominator 8, the Quorient 1s h 

bs the Decimal required : See the _ (625.& 
Example in the Margin. , 

Again : Suppoſe 15 of a Perch, Yard, 40 
&c, were given to be Reduced to the 40 
known parts of a Decimal, whoſe De- 
non1inator 15 100, Which Multiply and 42 oſs) 


Divide according to the former DireCti- : 
Wo) ſo will the Vulgar Frattion of 5, be Reduced to the Deci- 
mal of :58. | =, f 


Ruts IV. Reduttion of. C onpound Fradtions. 


Compound FraQtions, or Fra&tions of Fraftions, before they 
can be worked up, muſt be Reduced into Single Fractions : As 
{uppoſe theſe Fractions + of + of 4 were given to be Multiplied, or 
Divided by 5 of 2, which muſt firſt be Reduced to a Single Fratti- 


merator; and Multiply all the Denominators continually for a new 


{ Denominator, thus; 2 times 3 is 6, and 6 times 5 is 3o, fora new 


Numerator ; then 3 Multiplied by 5, makes 15, which 15 Mul- 


) X TAs ot 


tiplied by 8, makes x20, tor a new Denominator ; ſo are theſe | 
| | Fractions | 


Again: Suppoſe ,;z, were given to be Reduced to. their teaft | 
Terms, {till keeping the ſame Proportion, whoſe Common Mea: | 
ſure, by the firſt Rule, is found tobe 1x ; by which dividing 240; | 
the Denominator given, and it gives a new Denominator 22: So | 
likewiſe divide the Numerator 55 by x1, the Quotient is 5 for a | 
- Reduced to ,+, but where both the gi- | 
| ven Fractions end with 5 or o, or one with 5, the other with a | 

Cypher, then *tis but fvicIng carer Number by 5. Asif 240be 
And the Quotient of 55, divided 


_—_— 


ven to be reduced to Jeſſer Terms: Divide 66 and 18 by 3; (the } 
| Common Meafure to both Numbers found by the' former Rule) | + 


_ — 


Jon thus: Multiply all the Numerators continually for a new Nu- | ' 


/\ 
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FraRtions Reduced to 143, and by the ſame Rule the other Fra- 
Aions will be Reduced to..$, which are thus fitted either for Ad- 
dition, Subſtrattion, Multiplication, or Diviſion, ' 


RuLr V. Redudtion of Improper Fractions to Proper, with . 


* Whole, or Mixt Numbers; 


Whole, or Mixt' Numbers, do thus: Divide the Numerator by 
the Denominator, ſo will the Quotient give the Whole, or Mixt 
Number ſought. 


EXAMPLE! 


Let this Improper Fraction 74, be given to be Requced intothis 


{ Mixt Number 3.7 ; for if 51 bedivided by 14, the Quotient is|" 


3:3, the thing required. Likewiſe this Improper FraQtion +, 
will be Reduced to 63. hs 3 | 


I- 


Rure VI. Reduittionof Fraftions to a Common Denominator. 


thus performed, viz. Multiply the Numerator of the irſt Fracti- 
on, by the Denomainator of the ſecond ; ſo will the. Pt duct be a 
new Numerator®f that firſt Fraction ; then Multiply the Nume- 
rator of the ſecond Fraction, by the Denominator of the firit, ſo 
the Product is a new Numerator of the ſecond Fraction.z and laſt- 
ly, Multiply the Denominators one by the other, and that Pro- 


E'X \£ 03S 


Suppoſe theſe Frattions 4 and £,be the Fractions 
propounded ; Multiply 3 by 6,the Product is 18,for 
a new Numerator commonto 3 ; likewiſe Multiply - 
4 by 4, the Produtt is '16,, for a new Numerator ' 
common to 4 ;. then Multiply the Denominators 


together, viz. 4 by 6, the Produ& is 24, for a new NF 19 
| Denominator common to both the New Denomi- _______ | 
nators : Obſerve the Work in the Margin, which , 4:4. 5. ah 


explains the whole Matter, 


RuLx VII. Redudtion of Mixt Numbers to Improper Fraftions. 


Multiply the Integer, or Integers in the Mixt Number, by the 
Denominator of the FraQtion ſo joyned to the Integer ; and to that 
Produ&t add the Numerator of the fame Fraction, and that Sum 
is the Numerator of an Improper Fra&tion, whoſe Denominator 


is the ſame it was without any alteration. 


To bring an Improper Fraction into. its Equivalent, either 


- Tf Fraftions have unequal -Denominators, they muſt be redu-| 
ced to FraQtions,” which ſhall have equal Denominators, which is| 


duct 1s a common Denominator to both the Numerators. - 
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Quotient is 10 Shillings. 


EXAM#P.LE, 


Five 15 will be Reduced to the Improper Fraction + ; for if 15} 
the Denominator, be Multiplied by 5 the Integer, the Produd is 
75, to which add 13 the Numerator, the Sum 1s 88, which place 
over the Denominator 15. According to the former Method þ 
20 3s Will beReduced to the Improper Fractionof *#3. 


R U LE VIII. To find the true Value of a Single Fraftion. 


"Tofind the true Value of a Single FraCtion in its known Terms, | 
or Parts of its Proper Integer, is only "Multiplying the Numerator 
of the Fraction propounded, by the Denominator propoſed, and} 
Divide that Produtt by the Denominator given, and if a Fra&tion 
{till remain, find the Value thereof in the next Inferiour Denomi- 


nation. 
| EXAMPLE. 


To find the Value of :4 of a Pound Sterling : Multiply $, the 
Numerator, by 20 the next Interiour Denomination, and the Pro- 
du&t is 160, which Divide by 16, the given Denominator, the 

Again: Suppoſe :5 of a Pound were given, 9 Multiplied by 
20, the Produ& is 180, which divided by 16, the Quotient 1s] 
IT 15, Which Remainder 4 Multiply by 12 Pence, the next Interi- 
our Denomination, the Product is 48, whuch divided by 16, gives 


3 Pence in the Quotient ; fo that .7 of a Pound is brought to its 


known parts, vzz. 11 s. 34, Obſerve the ſame by Weights and 
Meaſures. 


F 


CH A'P.-X 
 Numeration of V ulgar Fradions. 
Fx ACT10ON, or Broken Number, is part of a Whole 


"\ Number, or Integer, as may be thus expreſfed : It you 
meaſure the Length of any Superficies that contains three Fourths, | 


{| or three Quarters of a Yard, you are to expreſs it thus 4, becauſe a] 


Yard is ſuppoſed to be divided into four equal Parts, alſo a Foot 
divided into 12 equal Parts, calld Inches; write tour Inches thus | 
x3, that is, four 12 Parts of a Foot ; but if the Foot be divided | 
into 100 equal Parts, the Prational part may be thus expreſled ; | 


135; that 1s, 36 parts of a Foot. 


But here you are to take notice for the Terms of the FraQtions ; 


that which 1s placed above the Line, is calld the N —__ 
A | an 


he — — th. r—_- 


LY 


> bÞ. 
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th 


| and the Number under the Line, is calld the Denominator, as in | ys 
the laſt Example, 36 being the Numerator, and 100 the Deno- 
MINator. -_ ; ah h 

ey 


C.-H A P:: XIE 
: id RP 

| Addition of Vulgar Frafions, aud Mixt 

00G . , Numbers. [1 gc: 


\ 


KRuTty' Lk E-: 


F Single Fra&tions be given to be added, and have their Deno- | 
minators all alike, or of one Denomination,; then *tis but ad- 
ding all the Numerators together, which Sum is to be placed over 
{ the Common Denominator, and the Work is done: Soif 3, and 2, 
[z, and were given to be added, their Sum would be found 5. 
| | : 


"Rutsz IL 


If the FraQions given to beadded, have unequal Denomina- 
| tors,” then-muſt they be Reduced to the fame Value by the Sixth 
Rule of Reduttion ; then 1s the Addition the fame" with the 


| former. 
"ENAMEL 


Suppoſe 3 and 5 were given to be added, which by the Sixth | 
| Rule of Redattion, will be Reduced to 42 and 45, which is added, | 
as in the Firſt Rule, makes 35 ; now becauſe the Numerator. is 
prevcer than the Denominator, it 15 at Improper Fraction, and to | 
e Reduced by the Fifth Rule of Redu&#ton, which brings it to Fi 7th 
this Mixt Number 1 5, the thing required. Es 3 


L || | Rursxs UL. : | L 


/ 


When Mixt Numbers are given to be added, firſt find the Sum 
of the Fractions, as is taught in the two former Rules ;. then add 
| the Integers (tf any be) in the Sum of the FraC&tions, to the Whole 

Numbers, and then add them as Whole Numbers. | 


- 


E XI MEE 


Su oe 43,and 55,be given to be added: F iit,by the Sixth Rule 
of Redudtion, the Fractions are Reduced to one Common Deno- | - 
minator, and ſtand thus, +5, #3, which added, is #;, being now 
an Improper Fraction, which by the Fifth Rule of Reduttron, is 

| . . MY 2 brought | 


UMI 


H—_ 
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brought tO 1:7; which added to 4 and 5, the Whole Numbers 
makes 10 3, the thing required. 


Again,.If 52, and 10+; by the former Rules, will he found 

I5 38. | 

uk -j-V. ; 
If ſeveral Fractions be to be added, as, 2, * . Firſt, Multiply 


continually' the firſt Numerator into the ſecond and third Denomi- 
nators 5 and 7,. ſaying, 3 times 5, is 15, and 7 times 15, 15105, 


_ [fora new Numerator proper to 3. Secondly, Multiply continu- 


ally the Numerator 2,1nto the firſt and third Denominator $ and 7, 
faying, 2 times 8, 1s 16, and 7 times 16is 112, beinga Numerator 
proper to 2. "Thirdly, Multiply continually the third Numerator 
5, into the firſt and ſecond Denominators 8 and 5, ſaying, 5 times 
81S 40, and 5 times 40, 1s 2co, for a new Numerator inſtead of 5. 


| Laftly, Multiply all the Denominators continually one into ano- 


ther, viz. 8 by 5, which makes 40, and 4o by 7, which makes 
280, Which is the Common Denominator, as followeth, viz. 255, 
Tin 290 6 . 


230, 280, Hencealways obſerve this General Rule in finding the 
new Numerators; Always miſs the Denominator, 1 your Multi- 


ol 


plication of its own Numerator, and then you cannot fail. 'See 
the Example. | 


5 | 6 J bo 
—— 2. | 6 = 2 
4 7-6 : 40 40 
7 7 J LH 
it Namer.105 I2d Numer.112 [3d Numer. 200 |Denomina. 280 


Then the Numerators being all added, make 417, which place 
over 280; the Common Denominator, thus, 33 ; which by the 
Fifth Rule of Reazet:on, 1s brought to this Mixt Number 1 355, 
the thing required. £3 | 


4.*CHAP. XII 
Subſtration of Vulear Fraftions and Mixt 
: | - Numbers. 

ES: R-u-Lig --1. 


T'F the Fractions be both Single, Subſtraft the leſſer Numerator 
from the greater, and place the Remainder of the Fraction 


over the Common Denominator. Ae 
[fp EX A M- 


— 


UMI 


which Product is the new Denominator ſought. So if :5,.and 7, 


2 I | by 
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EXAMPLE: 


The Difference betwixt :3, and :4, is :+ ; alſo the Difference of 
3+, and 33, is 37; and the Difference between #5, - and 73s, 


G63 
© ix 300 


jak © 


Rutz 1 


But when the Numbers given are both Single Fractions,Fand 
have different Denominators, they are to be reduced to a Common 
Denominator by the Sixth Rule of Redut#1on, then the Work will 
be the ſame with the former. . . { 


RuLtE- HE 


R 


When one of the Numbers given, happen to be a Whole, or 
Mixt Number, or when both of them are Mixt Numbers, Re- 
duce them to an Improper Fraction by the Seventh Rule of Reda- 
o_ then is the Work to be pertormed according to this Firſt 
Rule, Te | 


EXAMPLE, Es 


If 8+ be given to be Subſtracted from 14, the Remainder will 
be found 5 5 ; for by the Seventh Rule of Redudtion, 8 +, is Redu- 
ced to *;, alſo 14 is Reduced to ** ; then by the Sixth Rule of Re- 
dachion, theſe Improper Fractions are Reduced to one Common 
Denominator of *5, and *# ; 'which Subſtracted, as in the: Firſt 
Rule, gives the Remainder; ; which by the Fifth Rule of Re- 
duftion,” is Reducedto its Proper Mixed Number 5 5. : 

Again, If 10:3, be given to be Subſtracted from 20:5, the 
Remainder (according to the former Preſcriptions) will be found 
9j:3%, Theſe areall the Caſes that can happen in Subſtraction of 
Vulgar Fractions, and Mixt Numbers. + 


 CHAL mm | 
Multiplication of V ulgar Fraftions, and 


Mixt Numbers. 
Mig & 2 - 


F the Numbers given to be Mulriplied, be both Single Fradti- 
ons, Multiply the Numerators together, ſo is the Product a 
new Numerator : Likewiſe Multiply the Denominators together, 


F 


% 


G | be 


wm 
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_  [begiven tobe Multiplied, the Product will be found :*+ ; for 5 
Multiplied by 3, | produceth 15, .for the new Numerator ; and 16 


| Multiplied by 7, gives 112, for the new Denominator : Alſo 2, 
and 3 Multiplied as before, the Product will be found +3. 


+ 


KULNS 


| But let it be required to Multiply 3245 
Mixt Numbers, as 3243, by 62: : Firſt 62 
Multiply the Whole Numbers, , and 
place the ProduQts orderly, as-is taught, 648 
[in whole Numbers ;' then Multiply the 1944 
Fractions into the W hole Numbers croſs 162 
ways, viz, 4 of; 324, is 162; and4 of _.: 1h 
62, 1s 15 5, Which place as you ſee; Gs 
laſtly, add them together, and annex the 
| Fractional part to the Produtt ; which 
done, the Produ@t ſought, is 202655. But this way in all Ca- 
fes of Mixt Numbers, is not fo preciſely true, as this which 
follows. Pre | = 
Let us ſuppoſe theſe following Numbers be given to be Multi- 
.- |plied, viz. 93, by 6, a Whole Number, the Product will be| 
. [found 583; for 94 muſt be Reduced by the Seventh Rule of Re-| 
ductioz, to the Improper FraQtion *3, and 6 to #, whoſe Nume- 
rators 29 and 6, Multiplied together, makes 174, which place over 
3 thus, *3* ; then the Denominators x by 3, the Produtt is 3 for 
the Denominator : Hence £3* Reduced to its Whole, or Mixt 
Number, by the Fifth Rule of Redu#10p, is brought to 583, the |. 
Product ſought. 


202053 


CHAP. XV. 


Diviſion of Vulgar Fraftions and Mixt 
Numbers. 


Ku tin 


| VF the Fraftions given be both Single Frattions, Multiply the 
Denominator. of the Diviſor, -by the Numerator of the Divi- 

end, and that Produ& isa new Numerator ; alſo Multiply the } 
Numerator of the Diviſor, by the Denominator of the Dividend, 
the Produ& is a new Denominator ; which new Fxaction is the | 
Quotient ſought. 
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EXAMPLE. 


If £ begiven to be divided by 4, the Quotient will be found 23; 
| for 5 Multiplied by 4, is 20, for a new.Numerator ; and 3 Multi- 
plied by 8, is 24 for the new Denomigator. p 
Again, If + be given to be divided by 5, the Quotient will be 
|into this Mixt Mumber 1:5, the Proper Quotient ſought 
Rursx IL | 
If any one of the Numbers is a Whole, or Mixt N umber, or 
bers, are to be Reduced to an Improper Fraction by the Seventh 


Rule of Reduition, and then the Work will be the ſame -as is 
{taught in the laſt Rule. | | 


EXAMPLE, 


will be Reducedto the Iggproper Fracti- 


on of;.*3, and 19 to *x, which Divide 6:) _ 19 þ 
as inthe Firſt Rule, and the Quotient is *z ”"S (#F | i 
+3; which by the Fifth Rule of Redu- 2 713; Quote. 


cop, 1s Reduced to the Mixt Number 
273, thething deſired. Tf theſe Directions be rightly underſtood, 
it will be ſuihcient for all Caſes in Fractions, and Mixt Num- 


bers. 


CHAP. XVI. 


 Numeration of Decimals. 


HEN a Single Fraction hath for its Denominator an Unite 
in the Place on the Left-hand, agd if therebe nothing bur: 
Cyphers towards the Right-hand, it may be termed a Decimal of 


theſe kind that follow, VIZ, yd 1054 ro$S; Wy 5 if the Nume- 
rators and Denominators both end with Cyphers, it may be Re- 
duced to a leſs Fraction; as :385 1s reduced.to 155, or :5: thelike| 
is to be underſtood of the reſt that have Cyphersat the ends of both 


1 Numbers. 


fourid #f, which is to be Reduced by the Fifth Rule of Reda@#0n, | 


both happen to be Mixt Numbers, ſuch Whole, or Mixt Nums- |; 


If x9 be Divided by 6%, the Quotient will be found 2:2 ; for 6: | - 


— 
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CHA FP; KY 
Addition of Decimals. 


1 I REAT care of placing Decimal Fractions to be added, is the | 
IT FT greateſt Work of this part, which is to place every Num-| 
ber under its proper Denominator ; as Whole Numbers, under | 

W hole Numbers, and 'Tenths under Tenths; adding them toge- 

ther as Whole Numbers, ſeparating the Whole N umbersfrom the| 

Fractions, as in the following 


EXAMPLES. 


20.2 96 - |: -  JoT104 50.016 
I'5.541 tf | IT9721 1.07 
42.7031 | 56.2379 8 


88.5417 136.3140 51,886 . 


CHAP. XVIIL 
Subftration of Decimals. 


HE fame Order is to be obſerved in placing the Numbersfor 

| Subſtraftion, as in Addition ; and the Subſtraction to. be 
made as in Whole Numbers ; the Diſtinction of Integers from the 
Fractional parts being obſerved as in Addztion. See the following 


& © EXAMPLES. | 


962... [76. 87.0079 243.271 50. 
774 - 05.37 .0570 $2.310 760 


| Ig 70.63 86.3509 | 190.961 : 49.240 | 


JMI 


Pd 
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CHAP. XIX. 
Multiplication of Decimals. 


N Multiplication of Decimals, whether F ractions, or Mixt Num- 
bers, they are to be Multiplied as Whole N Fs ; Obſer- 


hand, for the Fractional-part, and thoſe which are on the Left- 
hand, are Integers, or Whole Numbers ; and it the Product do 


not conſiſt of as many Places as there are- Decimals in both Multi- 
_ pliers, then prepare ſo many Cyphers as ſhall make that Number 
| [up ; This may only happen when the Product is a Fraction. . | 


20.15721 67 \ | HI&I8 
21.3 0132 --- GI, 
429.38573 008844. 21028.32 }, 
| 
CHA/P.. XX. 


« Drvifion of Decimals. 


JN Decimal-Diviſios the Dividend muſt ſometimes have Cy- 
phers Poſ?-pozed, that it may conſiſt of more Decimals than 
the Diviſor, which may be increaſed at pleaſure ; and if the Deci- 
mals in the Diviſor and Quotient, do not amount to thoſe g* the 
Dividend, then Po#-poze as many Cyphers, as may makethem 


as I faid before, Po#-ponre a convenient Number of: Cyphers, 
that may make way for the Diviſor, then the Work will ſtand 
thus : | | 
b* 3.746) 172.500000 | Þ 

| Then perform the Diviſion as in Whole Numbers, aditſtands 
thus : S.:4 


3-746) 172.500000 (46049 


the Key to unlock the whole Work, which is thus i\erformed, 
VILE, | 7 


H ; Sepa- 


equal: Let the Dividend be 1725, and the Diviſor 3.746 ;*then,. 


ving ſo many Places of Fractions as are in both the Multifliers ;; for | 
Io many Figures 1s to be cut off in the Product towards tie Right- 


Now for to ſeparate the Integers from the Decimal Parts, is 


__ 
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Separate ſo' many Figures from the Quotient towards the 


Right-Hand, as may make, the Decimals in the Diviſor, equal to | 


thoſe in the "Dividend : Hence I find the Point of Separati- 
on falls betwixt 6 and o ; for the Dividend conſiſting of Six | 


Places of Decimals, and the Divifor only Three, TI muſt take | 


-| Three Places from the Quotient towards the Right-hand, to | 


add to the Decimals of the Divifor, which makes them equal to | 
thoſe in the Dividend ; ſo will the Work be as underneath ex- 


preſſed. | 
G 3.746) I 72.500000 (46.049 


- 


The End of the Fir® BOOK. 
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| SECOND BOOK 


Containing the Effential Part of 


GEOMETRY 


In the Practice of ' 


SURVEYING. 


_ Divided into Four Parts, Viz. _ 
1 The Firſt Part Contains the Deſcription and 


Inſcription of all Geometrical Figures. 
II. The Second Part Contains the Menſuration 


of all Superficial Figures ; Nemonſtrated in Problems, Theo- 
rems, Definitions, and Arithmetically Solved. 

IH. The Third Part Contains the Dividing, or 
Cutting of Figures Geometrical, into Pirts, Equal, or 
Unequal, as ſhall be required. | 


IV. The Fourth Part Teacheth ho'v to Riduce 


one Figure into another, ſtill keeping the ſame Proporti- 
on; and to Add and Subſtra& Geometrically, one Figure 
to, or from another, with their Arithmetical Solutions al- 


fi to each Problem. 


| Crane into a Plain and Praflicable Method.” 
wc JOHN WING, March. 
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BOOK IL 


Confiſting of Definitions, In | 


Problems Geometrical 


PART L 


The DEFINITIONS. 


1Po1NT'1s that ſmall part which cannot **A © 
be divided, whoſe part is nothing, as A 1Poipr, 
in the Margin. x! 6 


Euclid i 5. | 
A: Line is. a Length without Breadth or Thickneſs, gr which 


there are two ſorts, viz, Straight and Crooked, whic kind of | 


Magnitude 1s conceived in the Meaſuring of Roads, (ncloſures, 
or the Diſtance of one Place from another. | 


1 l j--A 


”s 
C5 P 
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A Scraighs Lineis the ſhorteſt Extenſion betwixt 
two Points, as the Line inthe Margin A. 


A Spherical, or Crooked Line, hath Clmpl and 
ſo it diflereth from a Right Line, and being Regu- 
lar, 1s called, an Arch-Line ; and Irr cgular, 1 called, 
a Curve Line, as in the Mar gin, 


A Superficies hath only length and breadth, the 
Extreams whereof are'Lines ; and a Plain Superfi- 
cies, is that which lieth -equally betwixt his Lines, 
} as the Figure C in the Margin. 

A Solid is that which hath Length, Breadth, and 
Thickneſs, repreſented by D in the Margin, 


An Angle isthe meeting together of two Lines in 
one Point,to meeting, that they make nor one Str ajght 
Line ; and if the Lines that contain the Angle, "be 
| Right Lines, then 1s that Angle faid to be a "Right 
Lined Angle, as E in the Margin; if Circular, as the 
| Figure F; then 1s that faid to be a Spherical Angle. 

| | I. Or thogonal. 
1Of Angles, thereare 3 ſorts, jviz;ga . Ohruſe, ,or Blunt. 
| -y. Acute, or Sharp. 

Of the Furſt; when one Line falleth down plumb 
upon another,” it makerh 2 Right Angles, each con- 
taining 90 Degrees, as the Figure G. 


& 


Of the Second; an Obtuſe, or Blunt Angle,.is wi- 
der thana Right Angle, therefore always more than 
90 Degrees, 2s the Figure H. 


Of the Third; an Acute (or Sha WP) Angle, 1s lefs 
than a Right, or Rectangle, therefore alw: ays lefſer 
than go Degrees, as 15 demonſtrated by the Letter 1 
in the Margin. 

A Circle is a iPlain Figure contained under one 
Crooked-Line; called, his Circumference; in rhe 
Middle whercof, is a Point called, his Center ; from 
whence, all Lines drawn to the Circumfer ence, are 
of equal Length, and are called Semidiameters :' See 
the Figure K,. Semicircle A, B, | bug 


—_ 


A Portion, or Segment of a Circle, is contain'd 
under a Chord-Line; and part of a Circumfterence, 
AB being the Chord-L.ine. 

A Sector of a Circleis contain'd upon the Ends of 

2 Right-Lines, or Semidiameters, making an Angle 
inthe Center, having any part of the Circumference 
for its a, as C D. | | 
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A Quadrant is the fourth part of a Circle, and is | 
made by letting two Lines concur of equal length, 
and making a Right Angle, and trom that Angle de- 
ſcribing an Arch to touch the other end of each Line, 
repreſented by the Figure L in the Margin. | 

Right Lm'd Figures are contain'd under Right 


contain'd under three Lines, and are callPd Trian- 
gles ; whereof, in reſpect of their Sides, there are 
three ſorts, viz. Equilateral, Tſoſceles, Scalenum. 
And in reſpe& of their Angles, there are alſo three 
ſorts, vis. Oxigonium, Orthogonium, Ambligonium. 


The Expoſition \ealle Equilateral; two equal Sides' 


in reſpect of their 41s « 
! Sides, viz. | with one Blunt Angle, is call 


The Expoſition \gles, is called, Oxigoninm ; with 
1n reſpect of their 
Angles, viz. _ pom one Blunt Angle, Amblige- | 


By which former Definition, it appeareth, "That 
fevery Triangle hath a double Name; and ſo there 
{are ſeven fortsof Plain Triangles. | 

1, An Equilateral Oxigonium Triangle, is contamn'd 
under three equal Sides, and three Sharp Angles; as | 
the Triangle A B C in the Margin. E 

2, A Right Angled Tſoſceles, hath one Right An- 
ole, and two equal Sides ; as the Angle DE F. 

3. A Right Angled Scalenum, hath one Right An- 
gle; asthe Angle G H TL. _ 
4. An Oxigonium Iſoſceles, hath three ſharp An- 
 gles, and two equal Sides; as the Angles K LM. 


5. An Iſoſceles Ambligonium, hath two Sides equal, 
and one Blunt Angle ; asthe Angle N O P. 


6, An Oxizonium Scalenum, hath three Sharp 
Angles, and three unequal Sides; as . the Angle 


7. An Ambligonium Scalenum, hath one Obtuſe, or 
Blunt Angle, and three unequal Sides ; as the Angle } FT 
2 i Mc h 
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whereof three {ided Figures, are ſuch as are 


ff, 


mw 


A Triangle of three equal Sides, is | 


is called I/oſceles; and a Triangle 
d, 


Scalenum, 


A Triangle of three Sharp An- 


one Right Angle, Orthogoninm ; 


HUM, 


O O 


/ 


I 2 


Four 


22 The Atof SURVEYING. 
Four {ſided Figures are fuch as are conrained under | 


four Sides, or Lines, ' zz. under 4 Right Lines, 
whereof 


C 


| I. A Square. 
There are\2. A Loxg, Square, or Parallelogram. 
five ſorts, 3. A Rhombus. 
VIZ. /* A Rhomboides. 
( 5. ATrapeztum. 

I. A Square 1s contain'd under 4 equal Sides, and 
4 Right Angles, as A. 

1 2. A Tong Square, or Parallelogram, is contain'd. 
under four Right Angles, but not equal Sides; yet 
oe oppolite Sides are equal, as the Figure B in the 
argin. _ \þ | | | 

3. A Rhombws is contained under 4 equal Sides, 
but not Right Angles, as the Figure C, yet the op- 
polite Angles are all equal. 

4. A Rhomboides is contain'd under 4 Lines, whoſe 
oppolite Sides are equal, and oppoſite Angles equal ; | 
but yet. not all equal Sides, nor any Right Angles, as 
the Figure D. : Ss. | 

All other # ſided Figures, and 4 Angles, which | 
have neither equal Sides, nor equal Angles, are cal- 
led Trapeziams, asthe Figure E in the Margin. 


Many ſided Figures which conſiſt of more than 4|- 
Sides, are called, Polyzons, and do every of them re- 
| ceive their Names according to the Number of their 
Angles; whereof there are two kinds, Regular and 
Irregular. | 

we Regular Polygons, are ſuch as have equal Sides, 
and equal 'Angles: Hence they are called, Regular 
Polygons, 

2. Irregular, are ſuch as have neither equal Sides, 
{ nor equal Angles; therefore called, Irregular Plots, 
| or Polygons: 
| 1, Of the Firſt; A Peptagoy, 1s a Polygon, con- 

{| tained under 5 equal Sides, and 5 equal Angles, as 
the Figure A. x R 

An Hexagon,is a Figure,or Polygon, contained un- 
der 6 equal Sides, and 6 equal Angles, as the Figure 
B; and {oof the reſt, being denominated according 
tothe Number of their Sides. bh | 

2. Ofthe Second kind of Polygons, called, Irre- 
gular Polygons, which have neither equal Sides, nor 
| equal Angles, as the Figure C. , 


.- Paral- 


The Art f SURVEYING. 73 


Parallel-Lines, are Lines, or Lines drawn equi- Wi Þ:.. | 
diſtant in all places one from another, of ſuch there | ——— | 
are two ſorts, viz. The Right Lin'd Parallel, and | 
the Circular. | [2 


x1. Of the Firſt; A Right Lin'd Parallel, is two 
Right Lines equi-diftant 1n all places one from'ano- 
ther, which being drawn to an infinite Length, 
would never meet, as the 2 Right Lines at D. 


WS) 


cle, or part of a Circle, drawn within or without a- 


2, Of the Second ; A Circular Parallel, is 4 Cir 
nother Circle upon the fame Center, as E, and F. 1 


"i 


— 


"4 
- 


\ PROBLEM L408 


To Devide a Line given, not being Infinite, into two Equal Parts, 
at Right Anoles, | 


THBOnWEM 


PEN your Compaſſes toa greater Di- I --- 
ſtance than + of the Line given ; ſect #I*. 

one Foot in one eud of the Line given, and | 
with the other makean Arch above and be- _ PE; 
low the Line given ; then (the Compaſſes A ge: BB 
unaltered): ſet one Foot in the other end of 
the given Line, and croſs the former Ar-. 
ches : Laſtly, from thoſe two InterſeQtions, \ 2 
draw a Line, and it ſhall cut the Line gt- bo a 
ven, into 2 Equal Parts at Right Angles. ea 


EXAMPLE E. 


Let A B be a._Line given, C, D the 2 Interſe&tions found, by 
| Which the Line C D'is drawn, which cutteth the Line A B, at E, 
into 2 equal parts,' with Right Angles. 


-v 


PROBLEM IE! 


From a Point in a Line grven, t0 raiſe a Perpendicular, | 


THyjHEOMR EM. 


Set one Foot of the Compaſſes in the Point, and with the other 
| makea Point on each fide of the Point given m the Line, equidi- | 
{tant trom the Point given; then-open your Compaſſes to any, wider 
Diſtance, and ſcr one Foot of your Compaſles in one of thoſe made 
Points, | | 


5 m— 


£ 
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| with the other make a Portion of an 


Points, and withthe other. make an Arch 
| above the. Line | given, (the Compaſſes 
unſtirred) ſet one Foot in the other 
made Point, and crofs that former Arch ; 
from the Interſ{eQtion of theſe two Arches 
co the Point given, draw a Line, which 


ſhall be the Perpendicular required. A 


EXAMPLE. 


Let A Bbe the Line given, C the Point affigned, 4 4 the two 


made Pricks, or Points, cquidiſtant from C, F, the Point, or In- 


terſeQion above, by which the Perpendicular F and C's drawn. 
PROBLEM UI. 
From a Point above, to let fall a Perpendicular on x Ground-Line, 


THEOK'EM. 


Set one Foot of the Compaſſes inthe Point aſſigned, and with 
the other make an Arch below the Line 


[given ſo that it may touch the Line in c 


two places; then ſet one Foot of the | # | 
Compaſles in oneof thoſe Points, where 
the Arch cutteth the Ground Line, and 


Arch below the Line given ; then (the 
Compaſs unſtir'd) ſet one Foot in the 
other Point, and croſs that Arch : Laſt- 
ly, lay your Ruler by the Point found, 
and the other Point aſhgned, and fo 
draw the Perpendicular to the Line 
given. 


A 


| EXAMPLE. 
| Let AB be the Line given, C the Point aſſigned, and D the 
Arch Line drawn, E the Point found, by which the Perpendicu- 
lar F G 1s drawn. md . 

TROBLEM IV. 


From a Point above to draw a Perpendicular, when there wanteth ſpace 
| below the Line, 


THEORE M, 


From the Point aſſigned, to any part of the Line given, draw a 
Slope-Line, which Divide into two equal parts ; then fet one Foot 


Of 


F 


JMI 


—————— 


ing t' e other to that half, letting one c..+5 
Foo! ſtand open in that Point where F |.) 
- tirſt half is found to be, and with : 
e othcr ftrike an Arch from the Point : 
| 7 gned to the Ground Line, and the k 
Inter ſection in the Ground Line, ſhall Bb. 
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0: the”. 'ompaſles in that Point, open- 


be the Perpendicular Point to the ' -£ 
Point affigned. 
E X44 AF E 


| Let AB be the Line giyen, E the Point aſſigned, B C a Line 
drawn, D one half thereof, E F the Arch drawn; fois F the Point 
of the Per pendicular found to E: Laſtly is the Line E F, the Per- 
pendicular required. | | h 


FROBLEM YV, 1 
Upon the End of a Line given, to raiſea Perpendicular. * 
EXAMPLE. | 
q 


Let AB bethe Line given, and ler A, the end therecf, be the 
Point af:gned; whereon to raiſe a Per pendicular Line, Open the 
Compal es to any convenient Dt- ; t 
ſtance,and ſet one Foot in the Lines- | 
end at A, and make a Point with | $05 
the other above, asat Z; (theCom- : Pals Is 6 
paſſes un{tird) detcribe the Portion = i. 
of the Circie .D E, which cutteth 


the Ground Line in D, and the Point Ze 

made above the Line at Z, and it 4 Ft: 

will cut the Arch Line in E : Laſtly, TS 0 

draw the Line A E the Perpendicu- FD T — Mr 

lar required, -Witke 
PR OB LE M -VL j 


Toraije a Perpendicular upon the End of a Line given, another Way. 
EXAMPLE. © | 


With your Compaſſes open- "" H,$ 
ed to any convenient Diſtance, F'PFo 
prick oft 5 {mall and equal Di- Wd: 
viſions trom A towards B, upon 

that fame Line AB; then take 
with your Compaſſes, the Di- 
ſtance from A, to 4. Diviſions; 

- ſetting one Foot in A, de- 
cribe with the other the Arch. + a; — I 
FG; then take the Diſtance a 4 ws 
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| ment Diſtance, and ſetting one in A 


which ſhall make the Angle HE G, equal to BA C required., 


from A, to5 Diviſions, and placing one Foot of the Compaſſes in | 
3, with the other Foot, deſcribe the Arch H O, interſefting the 
tormer 1n the Point P]: Laſtly, tromP, draw the Line AP, which 
is the Perpendicular to the given Line A B required. 
| | | F. | | 
PROBLEM VI. 
An Angle being. given, and a Point «jo given ia one Side thereof, to 
draw 4 Line Parallel to the other by that Side aſſigned. | 


EXAMPLE. | 
From the Point afſigned, make an Angle equal to the Angle | 


given, 'by the, Dire@tion of the next Problem, fo ſhall the Side | 
produced, be Parallel to that Side of the Angle it cutteth not. As] 


=_ — 


A OE G 


admit A B C be the/Angle given, D the Point aſſigned, DEG the] 
Angle made equal to A B C; fo is the Line DE, found to be Paral- | 
lelto AB. * 


PROBLEM VII. 


To make one Angle equal to another Angle given. 
EXAMPLE. 


Let the Angle given be X A ÞD, and it is required to make ano- 
ther Angle equal tg the fame : Open the Compaſles to any conve- 


the given Angle, with theother de- 
ſcribe the Arch BC; then with the 
ſame Extenſion ſet one Footin E the 
Line afſigned, and with the other 
deſcrtbe. the! Arch H G ; which 
done, take the Extent of the Arc]: 
Line BC, and ſetting one Foot of 
the Compaſles in G, with the other 
mark the Point H-: Laſtly, with 
your Ruler draw the Line E H, 


P R 0: 


FJ by 
; 


LES” 3 


| the Point of Interſection in the other end, and ſo i 1s. E D C Paral- 
lel to A B,- which was required. ; 
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PROBLEM TIX. 


Unto a Line given, to draw a Line Pajallel to it, at any Diſtance 
grven, 


EXAMPLE. 


Let the Right Line given be A B, unto which it is required to 
draw another Parallel Line: Firſt open your Compaſſes to the Di- 
{tance given, and ſetting one Foot in the Point A, with the other 
mike an Arch on that | 


ſide the Line whereon —= TR | —F F< 
the Parallel Line is to © : - [% 
be ; then make the like . 

Arch at the other end- wo 

of the Line at B, as the A | T-* 7 


Arch Lines C and D: 


Laſtly, lay your Ruler by the Convexity, or outſide of thoſe two 


Arches, and draw the Line C D, which {hall be Parallel to the gi- 
ven Line AB, as was requir ed. 


PROBLEM X. 


To draw 4 Parallel Line, without ſtirring the Compaſſes from the Di- 
ſtance. given, a more Readier and Exatter Way, _ 


EXAMPLE. 


Let A B be the Line given, to which I would make another 
Parallel : I open my Compaſſes to the Diſtance required, and de- 
ſcribe the Arch E DF, then the Foot remaining in F, deſcribe 
the other Arch ADG; then remove the Compaſles to B, and do 
the hike; then lay the - bp 


Ruler that it may cut ED... nent” C 
both the InterſeQi- Fa. "its | 
ons'; then draw a £ \ & FX 
Line from the Point Fri ; £1. ; 

of Interſection in the F ; B | 


one end; ti] it touch 


A 
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| 


| Line D E, the Diſtance of t 


1from 


Circle A,which was required. 


PROBLEM XL. 


> 


From a Point afſioned unts 4 Line gruen' to draw 4 Perpendicular, 
without ſtirring the Compaſſes from the Diſtance given, 


EX4#MEPLE; 


Admit A B. be the Line BIVen, C, the Point aſſigned, and the] 
1e Compaſles: Firſt, draw the Parallel } 


4 oy 


Dn 
A HE > 
Diſtance —— given. 


Line F G, and A B, at that Diſtance; then by the Third Problem, 
let fall the Perpendicular CH, which is the thing required. 


FROBLE M. XIE 


| A Cirdle being given, to find the Center thereof. 


THEOREM. 


'. From any part of a Circumference given to another, draw a 


Chord-Line, whichdivide into two equal parts, at Right Angles, 
by the Firſt Problem, letting that Line end in the Circumference 
of the Circle ; ſo ſhall that Line be'the Diameter of the Circle, 
and the Middle the/Center. | | 


EX IMPLE. 


Admit A to be the Circle gi- 
ven, whoſe. Center 1s required ; 
let BCbe SK Ctord-T incdrawy, 
which is Divided into two equal 
parts at Right Angles, ' by . the 
Diameter DE in the one half, is . 
the Center, which may be found 
by m_— the Diſtance of CD, 

to F, the Line BF drawn, 
cutteth the Line D in g, which 
Point (pg) is the Center to the 


, 


_— 


> — 
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PROBLEM XIIL G 
To bring three Pricks (not lying in a Straight Line) into a Circle, 
THErOREM. 
Firſt draw three Points given, into an Angle, and divide 


each Side into 2 equal parts,at Right : 
Angles ; and where the 2 Perpend1- | 


culars cut one another, that Point - D 
{hall be the Center required. Fu - "a 
PA [7 


EXAMPLE. 


Admit A BC, the three Points gi- | 
ven; let the Line AB, and A C, 
be drawn ; let AC be divided at 
Right. Angles by FG; now DE, 
ant! F G, cut one another in H; 
which is 'the Center found, as was 
required. 


E 
PROBLE M. XIV. 


To perform the former Work a nearer Way, and to find th Center to 
any Arch, or Portion of a Circle, . | 


— 


EASMHF LE 


Let A, B, and C, bethe three 
Pricks to be brought into rhe 
Edge of a Circle, by finding a 
Center common to them all: 
Firſt, open the Compaſſes to 
ſomething more than halt the 
Diſtance between two of the 
* - IPricks, (asare AB;) then ſet 
one Foot in A, and deſcribe the 
Arch DE ; likewiſe ſet one Foot 
if in the Prick at B, croſſing the 
| 1 foxrmcr Arch DE: "Then from 
theſe two Interſections, draw 
{the Line O I; then taking ſome- 
thing more of the Diſtance be- 
tween the 2 Pricks C and B; 
!Atke the 2 Arches a q, and 7 p, 
and from their "moet Ba draw 
the Line z 4 ; and where theſe 
two Lines cut one another 15 the 
Center, that runneth upsn the 3 
eiven Pricks. 


* | L. 2 In 


UMI 
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In like manner you may find the CenteP to any Arch, or Seg- 
ment of a Circle, as may be ſeen in the Margin, marked with 
ABC, and aodp x»; otherways, vide Path-way to Knowledge, 
the 26th Concluſion. 


PROBLEM RXV. 


& 


To make an Equi-angled Triangle, whoſe Sides are equal to 4 
| Line grven. 


EX I MFLE, 


| whoſe Sides ſhall be equal to the given Line A B; then open the 
Compaſles the length of the Line g1i- 

ven, and lay down the fame in that ATI, —ÞB 
place, where you would have the ANG, 
Triangle deſcribed, viz. D E ; at- | 
terwards {et one Foot of the .Com- 
paſſes in D, and* with the ſame Ex- 

tent make'the Arch X Y ; then ſet 

one Foot of the Compaſles in the 0- 
ther end of the Line, and croſs the D 
former Archin C ; then from C, to 

{D and E, draw the Equi-angled, or Equilateral Triangle CD E, 
as was required. | 


E 


PROBLEM XVI. 
To make a Right Angled Triangle, the two Sides being given. 


EXAMPLE. 


Let AB, and CD, be the'two Lines given: Firſt, lay down 
the Line AB, for the Baſe E F ; then, by the Fifth Problem,raiſe the 
Perpendicular (g h); then take the Length F 
of the other given Line C D, and fet it up- A — 
on the end of the Baſe, at F; then draw the 
Hhpothenuſe from E to K, which includeth 
the Right Angled Triangle E K F, as was 
required, and as the Figure in the Margin —— 


directs. 


Let AB bea Line given, to make an Equi-angled Triangle, | 


| 


- 
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PROBLEM XVIL 


{| Three Lines of Unequal Lengths given to make a Triangle, if the 
| Sum of the two ſhorteZt Sides be longer than the third. 


EXAMPLE. 


Let the three Lines given, be A, B, C, whereof a Triangle is 
to be made: Firſt, place the longelt - 1] 


then take the Length of the ſecond B 
Line B, and ſet one Foot in the end 
 Jofthe Baſe at D, and makethe Arch , 
PO; then open your Compaſſes to 
the Length of the third Line C, 
and ſet one Foot in the other end of 
the Baſe at E, and croſs the former 
Arch at F; from which Interſe&tion 
draw the Lines F D, and F E, whoſe 
Sides are equal to the three Sides, or 
Lines given, A, B, and C. 


PROBLEM XVIIL 
To make an Iſoſceles Triangle, upon a Right Line given, 


EXAMPLEE.' 
Let the Right Line given, be A B, 20; whereon it is required 


| open the Compaſſes upon the Scale to 
16; and with one Foot in A, deſcribe 
the Arch CO; and with the ſame Di- 
ſtance, place one Foot in B, and croſs 
the former Arch as ED; and to that . 
Interfection draw two Lines from A and *' 
B ; which ſhall include the Triangle re- 
quired. | 


PROBLEM XIE 


% 


ATriangle beins made, to find of what kind it i. 


THEOREM. 


Upon the Baſe Line.of the Triangle, deſcribea Semicircle ; and 
upon the Center thereof, raiſe a Perpendicular, in height equal, 


Line A, from D, to E, for the Baſe; A&A ning — 


to deſcribe an T/oſcetes Triangle, whoſe Sides ſhall be 16 a piece; | 


| 


or higher than the third Angle ; then if the Angle fall within muy 
: M _ Cir- 


-_ 


— 


a — X png 
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| Circumference, that Triangle is Ambligoninm ; and it it tall upon 
the Circumference, 1t | 
[is Orthogonium; but 1 
the third Angle fall 
without the Circum- 
| ference , then is that 
Triangle Oxigoninm ; 
and if the third Angle 
fall upon the Perpendi- 
cular, it is either Equi- 
lateral, or Joſeert - Tt 
is Equiateral, ,when 
all the three Sides are 
equal,” otherways 1t 1s 
Tfoſceles ; but it the 
Angle do not fall upon *!? 
| the Perpendicular, then A 
it 15 Scalenam. Tl 


Re: EXAMPLE: 
Admit A BC, be the Triangle; A GB half of the Circumfe- 


rence drawn upon-the Center E; and EF, a Perpendicular, rai- 
{ed upon the Center E ; now for that the Angle C falleth without 
the Circumference, therefore the Triangle A B C, is Oxigontum| 
Equilaterat ;, tor that the Angle C, falleth upon the Perpendicular, |. 
therefore the Triangle A BG, is a Right Angled 1/ofceles ; the 
Triangle A BH, is a Right Angled Scalexum; ABPF, an Oxigo- 
num loſceles; ABD, an Ambligonium Iſoſceles, ABN, is a Sca- 


lenum.. 


PROBLEM XX. 


441 ; 
To make a Square, whoſe Sides ſhall be equal to a Line given. 
_ " % I - 


x I DXNALWOPLE. 


nw 


Admit A E, bethe Line given: Firſt, make the pricked Right 
[Angle by the Fifth Problem; then ſet HR 

the Side of the Square, on each fide  , 0: _ 'D 
thereof, from the Angle at A ; then Bi 
{er one Foot in E, and deſcribe the 
Arch TK; and with the ſame Di- 
ſtance, ſet one Foot 1nB, and deſcribe 
the Arch OP; and from that Inter- 
{ection draw the Lines O E, and TB; 
{o-1s the Square I B A E made, whoſe 
Sides are equal in Lengthto the Line 
AE, required. |... 


| 


"Square Quadrat i in the Circle aſſigned : 
' Andthis is alſo termed, The Inſcribing of 


The Art of SURVEYING. 


PROBLEM XXL | 
To make a Loug Square, 0r- Parallelogram, equal to two Trven | 
Lnes. 
EX 4 MP LiE 


Hon AB, and CD, tobe the two com Pn Firſt » by the 
ifrh Pro roblem, make the 
is 


pri Right Angle 4___* | 
pick mM: ths" 'fet AB, < 5 D Ss B, 
for the Baſe. from-P. to : : | | Ed 
Lk next let the Line .T — — < 0 
CD, be ſet from IL to © it %. | FAY I 
O; . then takewith your E Ky oo 
Cqmpalles, the Length | | 88” 
of the Line CD, and | 74 | 


ſet one Foot in P, and 3 ond RI Eaves: 
deſcribe the Arch (eg); 
then take the Length of the Line A B, and ſet one Foot in ©, 
and croſs the former Arch; and from that Interſe&tion, draw: the 
LinesI P, and I O; which Aga the Long Square L OL P. 


PROBLEM XXII. {9 
To make a $ quare Quadrat ina C ircle aſſigned. 


EXAMPLE. 


Firſt, draw the Circle, and crofs 1t with two: Diane ters, A C, 
and B D, repreſented by the two pricked Lines ; then make, or- 
draw the other four Lines ;. as from A, to | 
B; from B, toC; from C, to D; and 
from D, to A; which ſhall include 


a So within a Circle. 


-__ 
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PROBLEM XXIIL 
To make a S quare Cuadrat about a C ircle aſioned. 
ts: EXAMPLE. 


Firſt, draw two Diameters a-croſs-ways, ſo that they make |:. 
four Right Angles in the Center ; then 
with your Compaſſes take the Length 
of the half Diameter, and fſet-one Foot *" 
of the Compaſſes in each end of thoſe f 
Diameters, as at A,B,C,D; drawing the 
Arch-Lines in every Corner, and croſs 
each of*em from the Dzameters with the 
ſame Diſtance ; then -from each Inter- 
ſecon, draw 4 Right Lines, which 
ſhall include the Square Quadrat about 
the Circle aſſigned, | 


PROBLEM XxIV. 


To draw 4 Circle within a Triangle appointed. 


EXAMPLE IL. 


If the Triangle have all Sides 
equal, then take the Middle of eve- 
þ' Side, and from 'the contrary 

orner draw a Right Line unto 
that Point ; and where thoſe Lines 
do croſs each other, there is the 
Center ; in which ſet one Foot of 
the Compaſſes, and ſtretch out the 
other tothe Middle Prick of any of 
thoſe Sides, and ſo draw, a Circle 
which {hall touch every ſide. of the 
Triangle, but ſhall nor paſs with- 
out any of them. 
| But to do this 1n all other kinds 

of Triangles, you muſt divide. e- 
very Angle in the Middle, and fo 
draw Lines from each Angle to: 
their Middle Prick ; and where 
thoſe Lines do interſe&t one ano- 
ther, there is the Common Center. 


EXAMPLE 1. 


Admit * this Triangle ABC, 
which by the Eighth Problem, Tdi- 


— 


4 
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Prickt Lines of Diviſion, AD, BF, and C E, which roſs in 
| G:; therefore ſhall G, be the Common Center ; then make one 
Perpendicular, viz. G H, and ſet one Foot of the CompaſſesinG, 
and extend the other to H, and ſo draw the Circle, which will 
juſtly anſwer tothat Triangle. bf 


PROBLEM KXXV.'/ 
To draw a Circle about any 'Triangle aſſigned. 
EX&4MFLE 


. Firſt, Divide two.Sides of the Triangle 
into equal parts, viz, in the half; and from 
thoſe two Pricks, raiſe two Perpendiculars ; 
and where they two-cut one the other, there + 
is the Center, upon which you may draw 
the Circle, which ſhall include the Triangle 
as was required, 


This alſo may be performed by the Fourteenth Problem. 


PROBLEM XXVI. 
To make a Rhombus, whoſe Sides ſhall be equal to a Line given. . 
THEOREM: 


| 4A Rhombws ___ deſcribed by the Fifteenth Problem, by joyn- 
ing two Equi-angled Triangles together, leaving out the Pricked 
Line 1n the Figure. 8 


EXAMPLE. 


Admit A B, tobe the Line gi- 
ven,;-- then by working, as the 
' | Figure in the Margin direQs, or ; . 
according to the Fifteenth Pro- 6.7 
blem, either way will make the #/ 
Rhombus CDEF, whoſe Sides * *. 
are equal to the Line A B, as was 
' required. 


o 
a % 
| % Ir 


vide into two equal partsat D E F ; from whence are dri wn the 


{che making of the Rhom- 


given Number ; which is taught as followeth, from the Trigane, 


PROBLEM XXVIL 
' To make a Rhomboides, the two Sides Reine limited. 
THEOREM. 
Firſt, lay down the longer of the two Sides given ; then open| 
your Compaſſes to the Length of the ſhorter Line, and draw ano- 


ther Line Parallel to that, and of the fame Length ; then by the 
end of thoſe two Lines is included the Rhomboides. Lil 


EXAMPLE. 


Admit AB, and CD, 
be the two Lines given for 


boides ; which, according 
to the former DireQtons, 
makes the Rhomboides. 


E £ 
of POLYGONS 

Rn making of Equi-angted, or Regular Polyoons, 
IK make any Regular, pe Equi-angled-Polygons; you muſt 


2 firftmakea Blind, or: White Circle; and rhen tind out the 
Chord thereof according to the Side of the Polygon; which Chord- 
Line, or Diſtance, mutt be ſet ſo many times in the Circumference 
of that Circle; and Lines being drawn from Point to Point, wall 
include the Polygon; therefore before you can make a Polygon, | 
you muſt firſt learn to find the Chords 1 a Circle, according, to a 


ro the Decagone. | 
PROBLEM. XXVIIL 


To find out the Chords in a Circtt from the Trigone, tothe | 
Decagone. | 


 TrroOREM. 
j { 


- Which are performed, as in the Expoſition of the Demonſtra- 
tiop tpllowing. F- [FO 


l þ P 


P4 


EXAM. 


DEW ns. 


—_— 


RY 


[of EO. 
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i. 


EXAMPLE, : 
Admit A BE F, be the Circle given to find the. Chords 
thereof. 


þ 


the Semidiameter ; : ſet one Foot 1 in A, and with the ot zer Foot 
croſs the Circumference at C, and D, and draw the L.ne > C D, 
which will be the third Chord: | 


Lol 


DEMONSTRATIO N. 


4. | [This done , _ 
draw the Line E F, c 
which divideth the 
Diameter A B, into 
two equal parts at 
Right Angles: then K 
draw the Line A E, | 
which ſhall be the 
fourth Chord-Line, 
or the Side of an in- 
{cribed Square. 

'To find the M 

Fi h, {et one Foot 
of your Compaſles 
in H, and extend 
the other to E; and 
with that Diſtance, 
croſs the Diameter 
in I, anddraw the Line E I, which ſhall be the Fifetr Chord; of 
the Side of a Pentagon. 


Hexagon. 

7. The Seventh is half the Third, as C H,. or. H D; which Is 
the Side of an Inſcribed Hepragon. 

8. Tofind the Eighth, lay your Ruler upon the Center X,, and 
the Interſe&tion K, which will cut the Periphery.in L ; then draw 
the Line AL, which is the Side of an Inſcribed Octagon. Mi 

9. The Ninth isa third part of - the Arch CAD, as MD, 


bed Decagon, 


Firſt, draw the Diameter A B ; then open your Com eſſe to | 


6. The Sixth is the Semidiameter, whiclf' is the Side of al 


Io. The Tenth is the Line X I, which 1s the Side of an: InGri- 


; hs” 
» £55 


EXAMPLE. 


Let A,be a Circle given, where- 
in a Heptagoy is to be Inſcribed ; 
therefore by the laſt Problem: find 
out the Seventh Chord G H, or 
HI, and place 1t Seven times in 
the Circumference ; then from 
Point to Point, draw Right Lines 
within the given Circle, which. 
will Include the Heptagon D EF 
GHTIK; and in the like man- - 
ner may you make any other Re-. 
gular Polygon,” as ſhall, or may > 
beſrequired. / | JR 


-— 1 [ 
CE eee eee A -_ _- 


the. Right Extenſion of the 
medes's Proportion, | 


Wa | THEOREM. 


True1t 1s, there is no Agreement 
betwixt Circular and Right Lines, 0 
a preciſe Quantity, as yet known ; 
the Old-retained Proportion 4 to 22, 
[is preciſe enough, and ſuffciently 
o _ : n | IL 

neat ehough'theTruth, for any Buſt. 

neſs. "IN 
-:+Now:the Diameter being given to 
findithe-Circumference, take 5 of the 
Diameter, and add it to three Diame- 
ters,(19 have you 1ts Circumference 
in 4 Straight Line... _ 7 | 


LI EXAMPLE: 


F1 #F bY 
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PROBLEM KXXIX. 


PROBLEM XXX. 


"0 | 
a | 


To make 4 Heptagon, the Circle Inſcribing it being gfven; 


| z | 
The\Diameter of any Circle being piven, to find a Right Line equal to 
Lircumference, according to Archi- 


" 
| Se— T z 


I. Diameter. 2, Diameter. 


3, Diameter. 


w_ 


v. 


P R O- 


y 
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PROBLEM XXXL 


The Length of the Diameter being given in Numeral Denomination, 
to find the Circumference Arithmetically, 


R uk K 


Multiply the Diameter by 37, ſo have you the Circumfe-| 


EXAMPLE. 
Admit the Diameter to be 2x ; which Multiplied by 33, {pro- 
duceth 66, for the Circumference: 
PROBLEM KXXXIL 
A Right Line being limited, to make a Circle, whoſe C ircumference being 
extended, ſhall be equal thereanto. - | 
THEOREM. 
Of the Line given, take .Z, which part divide into two _ 
halfs, and with that Diſtance make a Cirele; . and the Cir- 


cumference thereof being extended, ſhall be equal to the Line 
given, ” : | 


EXAMPLE F=; 


Admit A B, be the Line limited ; then let A C be found 22, 
and let the Middle part thereof, be found at D; upon which 
Point deſcribe the Circle E ; the Extenſion of the Circumference 


thereof is equal tothe Line A B, which was required. | 


We 
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PROBLEM XXXIIL, 


The E xtenſion of a C ircamference being given in Numeral Denomina:-. 
tion, to find the Length of a Diameter Arithmetically. 


RuLsz. A 
| 
Multiply the Circumference given, by 7, ind Divide that 


quired, 
E2 ﬀ 


EXAMPLE. 


Admit the Circumference given, be: 66 : ; which Multiplied 
by 7, produceth 462"; which Divide by 22, — 21, for the 


Drameter. 


PROBLEM XXXLV. 
\To deſcribe a G POORerrichs Oval at any C ircamferenc appointed, 
E A AMPLE 
Let A be the Circamference appointed to pdelicibl an Oval of : 


Firſt, draw a Blind, or White Line, as R S; | upon which de- 
ſcribe a White, or Blind Circle, equal to that of A ; then ſet one 


! 


ther the ſame 


ircumference; then open the Compaſſes to the 
Lengt ur Diameter, and ſer one Foot in O, and ſtrike the 
Arch DE; withthe fame Diſtance ſet one Foot It in C, and ſtrike 
wg ArchM N, which includeth the Oval P. -| 


\ 


Product by 22; ſo have my the Length of the Diameter re-! 


' 


| 


Foot 1n the Edge of the Circle inthe Right Line, and draw ano- |: 


$A 


Dis TA oa E X-4MF-L'E:. 


jof Chords to 60 Degrees ; ; 


your Compaſſes the Di- 
j{tanceof CB, and applying 


ma 
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PROBLEM XXXV, £ | 
An Angle being given, to find the Quantity thereof, 7M: 


© 
< 


2; 


t' required 


LOTS na 


Suppoſe KI L were an Angle given, and that it wer 


/ 


Ito find the Quantity there- | 


of : Open your Compaſſes 
from the beginning of a Line x 


then , with that Extenſion 
place 'one Foot in I, and 
with the other deſcribe the 
Arch C B; then take in 


Pty vaaD 


that Diſtance to the Scale of Chords, which reacheth from the 
Beginning, to 27 Degrees, which is the Quantity of the Angle 
required. | — 

' Note. If any Angle given, ſhall contain above go Degrees, 


you muſt then protract it at twice, by taking firſt the whole Line, 


and then the Remainder, or dividing the Angle into any two parts 
equal unto 1t. | , 

As if the Angle were 159 Degrees; take 80, and 79 ;or 
69 Degrees, &c. 


go, and 


PROBLEM XXXVI. 


A Portion, or Part of a Circumference being given to find the right 
Extenſion thereof. PN 


EX SS MELEE 


Firſt, find out the Center to that Arch by the Fourtermth Pro- 
blem, by which Point draw a Line by eachend of the Ar&1, which 
will make an Angle, the Quantity whereof, find by the laſt Pro- 
blem ; and conſequently the Circumference of the who): Circle, 
whereof that is a part ; then ſay, (by the Rale of Thre:) as. the 
Degrees of that Angle are in proportion to 360, ſo is taat Arch 
to the whole Circumference. - Ro IB 


The End of. the Fir} Part. 


{ 


| 
| 
| 
| 


| 
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| 


PART jIL 


FI - = curabos 
_ . n—=nmoLeowils. - . 
' — Is ee 


trical Figures. 


many Squares are therein contained, according to a Scale 
=. aſſigned. v1 
A Scale is any Right Line divided 'into any equal parts, b 
which equal parts may be repreſented ; an Inch, .a Foot, a Yard, 
a Pace, a Perch or Pole, -a Mile, a League, a Degree, &c. ac- 
cording to the thing to be repreſented. | | 
Now, rwilanding that a Triangle is one of the Simpleſt 


| Figures of all Superficies, yet for as much as the Ground and 


_ '] Meaſuringof a Triangle, and all other Figures, is Demonſtrated 


"| the Area thereof. ' 


[ 
[ 
[ 
| 


with theſe two Figures. 


| 
| 
| 
| 
| 
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PROBLEM LI 


To Meaſure a Geometrical, or True Square. 


THEOREM. 


whoſe Sides are all equal :. Hence in all Right Angled Pa- 
allelograms, the Length Multiplied by the Breadth produceth 


. IR Square is. a ReQangled Equilateral Parallelogram, | 
r 


out of the Square, and Long Square, I ſhall therefore begin | 


eh and the Meaſuring of Geome- 


| | 


F 10 Meaſure the Superficies of any Figure, is to ſhew how 


i 


þ 


| 


] 


E-X-4 MF-L.E 
Admit AB CD, whoſe Sides 


are brought into a true Square of . A- Ld ———þ 
; whith Mulrtiplied by 3, being Y 3 | 
boeh the Length and Breadth, | *© 2 1, 13. 


produceth 9 for the Area; as may 

be ſeen by the Demonſtration | I 

here in the Margin. 3-4 [-5 £0 B18 
Note, That the Square h 

Root of the Area of any Square, 


The Side of a Square being given, to find the Length of the Diago- 


nal, and true Area of a Square, 


THEOREM. 


DEFINITION. 


By the Power of a Line, is meant the Superficies made into a 
Square of the ſaid Line. 


- 


RuTLeE Arithmetically, 


Therefore Multiply the Side into it ſelf, and double the Pro- 
du; from which Produdt ExtraQt the Square Root pn 8. 
Book I.” which ſheweth the Length of the Diagonal Arithme- 
tically. | 


EFaAZMFLE 


Admit ABCD to be the Square 
made, whoſe Diagonal isB D; then 
make another Square, whoſe Side let 
be equal to A Cas the Square ACEF 
is: Now it is5plain, that A C Dis the 
+ of the Square AB CD, and that 
A C Dis but + part of the Square 
 ACEF ; therefore the Square ACEF, 
is double in Area to the Square 
ABCHD.- 

For the Side of the Squiare ABCD, 
being 20 ; which Multiplied into it 


= | 4 ſelf 
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iy 


is the Side thereof ; wo a this Fi= | -7 8 15 :9 | | 

gure, the Area is 9, whoſe Square I's 

Root is J, which is the Side C 2-1 "D 

thereof required. | f wk 
J PROBLEM:'Ij '«# 


The Diagonal is double in Power to the Side of the Square. | 


g - 
” 
1 a 
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is the Side Irrational, 


1 m 


| | ceth 216 for the Area thereof. 


| together, the Square Root thereo 


ſelf, produceth 400 | the which bein doubled, maketh $oo for 
the Area of the Square.-ACEF, whoſe Square Root is 285 for the 
Diagonal B D. | | Fl. 


| "Foo Meaſwring « Right Angled Triangle. 


" Tur QREM. 


be thus Meaſured, 4/z, Multiply the Diagonal in it ſelf, and half 
of that Product ſheweth the Area. ; 


EXAMPLE. 


Admit AEF, to be a Triangle, whole Diagonal AF is 40; 
which Multiplied by 4o, produceth 1600; whoſe halt is 800 for 
the Area. |. | | 
(0-7 Nore, That if the Side of the Sq 
is the Diagonal Irrational ; bur if the Diagonal be Rational, then. 


- 


PROBLEM Il. 
To Meafure a Long Square, or Parallelogram. 
THEOREM. 


[ Multiply the Length by the Breadth, the Product ts the Area, 


EE XXAMEF LIE 


Admit A B CD, to be an Ob- A 
long tobe Meaſured, whoſe Length  , 
1s 8, and the Breath 12; which 
being Multiplied together, produ- 


mp Area 


I2 


 Tofind the Length of the 
Diagonal LineB C; Square AB 18, 
and AC 12, which Squares added | 
f will be the thing required. 


"I Bal 


——_— 
— 
[ 


we ; 


PROBLEM IV. 
To Meaſure a Rhombus. 


THEOREM. 


Every Rhonbus is an Oblique-angled Parallelogram Equilater, 
e of 


By the Ground of this Theorem, a Right Angled Triangle may. 


uare be Rational; then | 


FE 1 —_— 


and 1s equa] to that Long Square, whoſe Length 1s equal to ou 


the 


"IP 


_— III __ 


la hd 


of the Remainder ishalf the other Diagonal. 


» . » % . ”. 


. Fe "90 2 —— > "SY 


— 
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he Sides, and Breadth is equal to: the Parallel Diſtance thereof, 


this that follows. ; jÞ 


2 


To find the Perpendicular. P 
But firſt to find the Perpendicular E B or F C; Square A E and 


[Root of the Remainder. is the Length of the Perpendicular re- 
quired. | 


RuLE. 
ff 


« 


the Product is the Area. 
EXAMPLE. 


Admit ABCD, to be A 
the Rhombas whoſe Side No 
is 17, and the Perpendi- 
cular 14% ; which Multt- 
plied together produceth 
2463, for the Area there- 
of, and is thus further De- 
monſtrated, vz. 


| _ Multiply the Length of the Perpendicular by one of the Sides, 


DEMONSTRATIO NS.: » 


Make a Long Square, whoſe Length let be equal to the Side of 
the Rhombrs, andthe Breadth equal to the Perpendicular, as the 


ABCD. F 
Note alſo Arithmetically, A Mean Proportion between: B, the 


PROBLEM. V.: 
Giver AB the Side of a Rhombus and ohe Diagonal, to find the other. 
THEOREM, 


Divide the Diagonal A C, and BD, into two equal parts, ma- 


; king Right Angles at the Center O ; then from the Square of A-B, 


Subduct the Square of half the given Diagonal, the Square Root 


and may be Meaſured ſeveral ways ; butthe moſt Common way: is 


AB, and Subſtract the leſſer Square from the greater ; the Square |. 


 itÞ 


Long Square EB CPF; now the Triangle ABE, is equal to the| 
Triangle C DF, fo conſequently EB CF is equal to the'Rhombm | 


Perpendicular, and B C the Side, is the Side of the Square equal to | 
" Lthe Rhombrs, or Rhomboides. bY 


| 
| 
| 
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PROBLEM VI 
To Meaſure a Rhomboides. | 


THEOREM, 


Every Rhombotaes 1s equal to that Long had, whoſe Length 


| 1s equal to oneof the Longeſt Sides, and the Breadrh equal to the | 


Parallel Diſtance. 


CH EXAMPLE. 
Admit ABFDto be 


a Rhomboides, whoſe Length 30 BY 
Length is 3o ; the/Per- : WE : 
pendicular, or Parallet- 0X: Area 3073- 

D ; 


Diſtance 10%, which 


Multiplied together , 


| i= 


produceth 3073z, for the Area thereof, as was required. 


Note, Otherwaysit may be reduced into 2 Triangles by a Dia- 
gonal Line; which Multiplied by the Frgentheuiar, produceth 


I the Area alſo. 


[Þ ROBLEM VI. 
To Meaſure Right Anoled Triavgler, 


THEOREM. 


Ws Right Angled Triangle is half that Link Square, whoſe 
Length and Breadth areequal to the two containing Sides thereof, 

Therefore Multiply the two containing Sides rogether, (v/z. 
the Perpendicular and the Baſe) half the ProduK is the Ara; or 
the Baſe by half the Perpendicular, or the PO Ind by! half 
the Baſe ; Fei Produtt is the Area. 


EXAMPLE. 


Admit ABCtobea Right , 
Angled Triangletobe Mea- 
ſured, whoſe Baſe B C is 36, 
and A B the Perpendicular 36 
16, which Multzpled to- 
gether, whoſe halt Product : 
288 is the Area, B 36 © 
Otherwiſe 8 * the. half- 
Perpendicular, Multiplied by 36 the whole Baſe, the Products 
28 8 forthe Area, 


| Or 


— 


# 


— 
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: 


Or 18, half. the Baſe, being Multiplied by the whole Perpen- 
dicular 16, makes likewiſe 288 for the Area, as before. | 


PROBLEM VIL. 


Having gfven in a Right Angled Triangle, the Perpendicular and 
' Baſe; to find the Length of the Hypothenuſe, &c. 


THEOREM. 


... The Linethat Subtendeth the Right Angle, viz. the Hhpothe- 
uſe, is doubt (or equal) in power, to both the containing' Sides 
thereof; viz. The Baſe, and the Perpendicular, , 


EXAMELE 


Admit ABC, tobea Right ' A, 
Angled Triangle, whoſe Sub- 
tendent, or Hypothenuſe AC, is 
required ; now the Baſe, or 
Side BC is 20, andthe Perpen- yg 
dicular, or Side A B, 1s 15: 

"herefore to find A C, Square 

B, and BC, ſeverally; and 
the Square Rovt bf their Ag- 
gregate, 1s the Length of the 
Subtendent A C, which 1s found 25. 


B 


> of 


To find either of the other Sides. 


Admit the Subtendent Line A C, tobe given 25, anc' the Baſe 
BC 2o: Hence by the atoregoing Directions, Square; the two 
Sides ſeverally, and ſubſtratt the leſſer from the greater, and the 
Square Root of the Remainder is 15 for the Length of 
pendicular Line A B, as was required: Obſerve the ſame Me- 
thod ih finding the Lengrh of the Baſe Line BC. 


PROBLEM 1X; 
How to Meaſure an Equiangled Triangle; 


THEOREM. 


Cube half one of the Sides, and Multiply that Number by 
half the Perimeter ; of that Product, Extract the Square Root, 
which ſheweth the Area of the Triangle. 


f: the Per- |- 


1 


Q. E X A M-| © 


, 


*k 


Kh 
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| tiplied by 36, half the Perimeter, the 


| the Area, 


EXAMP-L-.E. 


Admit ABC, to be. an Equilate- 
ral Triangle to be Meaſured, whoſe 
Side is 24, whoſe half is 12, the 
Cube thereof is 1728 ; which Mul- 


ProduCt 1s 62208; whoſe Square 
Root is 24945s, near Rational, for 


Otherways, it may be Meaſur- 
ed by letting fall a Perpendicular | 
from either Angle, to the oppoſite Side; and then Multiplying 
the half of the one, by the whole of the other, the Produtt is the 
Area, - | | 


PROBLEM: X. | 
The Side of an... Equilateral Triangle being given, to find the 


GG Oo 


Perpendicular, | 


THEOREM. 


\ Foraſmuch as the Side ſubtending the Right Angle, is equal in 
power to both the containing Sides thereof; Subttra&t the Square 
of half the Side, from the Square of the whole, and the Square 
Root of that Remainder is the Length of the Perpendicular. 


| | 


j\EXA4MPLEE | 
Admit the former Figure A BC, to be an Equilateral Trian- 
| gle, whoſe Perpendicular 1s required ; the Side|of the Triangle is 
24, Whoſe Square 15576; and the half of 24 15/12, whoſe Square 
144; which ſubſtratted from 576, there remains 432 ; whoſe 
Square Root is 20.79, for the Length of BD, | the Perpendicular 
required. | | 


W} PROBLEM XI. 


Arn Tfoſceles Triangle being given to find the Length of the Perpen- 
| | dicular, and alſo its Area, | 


N THEOREM. | 
By the Ground of the laſt Problem, ſubſtrat the Square of half 


the unequal Side, from the Square of one of the equal Sides ; the 
Square Root of the Remainder, is the Length of the Perpendi- 


«* }] cular. 


E X 4 M- 


_y "- aw. ant . a 
Ls 


PIR mY us FEY 


| ? 


| 


Av gw 


Ps 


\ 


_ WL 


| 


out of the Baſe, the Perpendicu- 
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EXAMPLE. 


Admit one of the equal Sides, as 267-35 
AB, or AC, is 20, , its Square 400 ; ; 

the half of the Unequal Side BC, is ' . 
12, and its Square 144; which ſub- 2 
ſtrated from the _—_ of A B 4oo, 

leaveth 256 ; whole Square Root 1s 
16, the Length of AD, the Perpen- » 
dicular required. 


4 Area 192 
—24 


For the Area, 


Multiply the Root 16, by 5 BC 12, it produceth 192, for the 
true Area : Or, Multiply 3 the Root 8, by BC 24, and it produ- 
ceth 192, as before. | | 


- 


PROBLEM XI. 


Three Sides of any Oblique Angled Triangle being given, to find 
where the Perpendicular ſhall fall, ; 


THEOREM. 


The greateſt Side being, put for the Baſe, upon which the Per- 
pendicular ſhall fall, find both the Sum and Difference of the other 
two-Sides, and then the Proportion 
will be as followeth. As the Baſe, 
or greater Side, 1s to the Sum of 
the other-two Sides, ſo is the Dit- 
ference of the ſame Sides toa fourth 
Number, which being ſubſtratted 


lar will fall in the middle of the 
Remainder, f 


' EXAMPLE. 


By this Operation) E F 1 I Analogy is this, 
8. as the nem of | EG ;7 eSub. __ Sf - 
the Baſe between C, 

and 'D, or between 

D and G. Therefore 
8.8. 1s the Point D, 


20:24::2:2. 
| 2 Reſts. 24 Sum. a w 


- 


17.0 Remains. 


where the Perpendi- | .$ the 2 parts 
{cular ought to fall, \ | the Baſe. 
and its length is found by Prob. 8; 
| Q 2 | Eaclid| 


—— 2 > ith A x _Y, 


— 


— 
— 
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| 


Euclid 13. 2. | 


From the Sum of the Squares .of E F, and to ſubſtraRt the | 
Squareof E'G, and divide half the Remainder by F 6, the Quo- 
tient is F D, by Exclid 13. 2. 


PROBLEM XIII. | 
| 


Three Sides of an Obtaſe Angled Triangle being known, to find how 
far the Perpendicular falls without the Obtuſe Angle. 


THrOReEmM. 


. 
From the rap of B C, ſubſtraQ the Squar Ck B, and A C, 
and dividehalf the Remainder by AC, hs Qu + 2k is A D, by 
Euclid Prop. 12. 2. id 

* 


EXAMPLE. 


Thus the Square of A B 80, is 6400; 
and of A D 4o is 1600; the Sum of the(e 
two Squares 1s 8000 ; which ſubſtraCted 
| from the Square of BC IOO, Viz. 10000, 
there remains 2000, the half of which is 
ooo ; Which divided by AC 40, the 
Quotient is A Þ 25 Parts; and by Prob.8. 
the Lengthot the Perpendicular BD wil 
be _ | 

Otherways, Divide the Side AC, into 
|two equal parts; and one of theſe | parts 
will be the Length of AD; and D is the A 28. 
Point where the Perpendicular BDmuſt © A ” 
fall. | 


PROBLEM XIV. 


To Meaſure any manner of Triangle whatſoever. 


THEOREM. 


vray Triangle is half that Long Square, whele Length and | 
Breadth is equal to the Perpendicular and Baſe, or Side cut -by the | 
Perpendicular thereof. 'Theretore from one of the greateſt An- 
gles, draw a Perpendicular, as AD; which Multiply 1 in hal rhe 
Baſe, or Side cut thereby, and the Produ&t is the Arca. 
| Or, Multiply the whole Baſe, wu halt the Perpendicular, and 
that Product is the Area. 


E X 4 M- 


[now I Multiply the. half Baſe B ——_ 


Fm 
Le IE eo 


[Side:, the Differences are 28, 14, 


-w 


ENAMPLE. 


- Adjait ABC, bea Triangle = Aj. *Þ 
to be Meaſured, whoſe Baſe : | 

BC, is 42 Perches, and the 
Perpendicular AD 16, as they 
are both taken from one Scale; 


21, by the whole Perpendicu- 


ABC. | 
Or if you Multiply the whole Baſe 42, by 8 the half Perpendi- 
cular, the Produdt is 336, as before. 


lar 16, the Produft will: be the Content of the Long Square 
EFCB, whichis $72, whoſe half 1s 336, the-Area, as'before. 


- 


PROBLEM XY. 


To Meaſure any manner of Trianzle, the three Sides being grven with- 
oat finzing the Perpendicular. 


THrORE N; | 8-4 


Add together all the three Sides, and take half the Total, and 


ces; Mulcaply theſe three Differences, and the half Sum continy- 
ally together, the Square Root of this laſt Produtt is the Area 
thereof... . 


Admit the three Sides of the 
Triangle are 42, 34, 20, the Sum 
1s 96, the half Sum is 48; from 
which Subſtrating the ſeveral 


A 


6: Firft.then Multiply 48, by 28, 
and the Product is 1344 ; which 
Mulciphed by 14, that ProduS is 


with all the Operations 1n the laſt Problem. 


R 


lar 16, and the Produtt is 336, for the Area of the Triangle | 


Or elſe Multiply the whole Baſe 42, by the whole Perpendicu- | 


ſ-om this zalf Subitratt every Side, which call the three Differen- | 


EXAMPLE. j 


18816; This Multiply by the laſt Difference 6, and the-Produ& 
118 212896, whoſe Root 336, is the Area of the'T riangle, agreeing | 
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S _ 


G2 


' | makes 3570, for the Area of the 
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PROBLEM XVI. 
To Meaſure a Trapezium, when none of the Sides are Parallel, 
THEOREM. 


A Trapeziam is a Pigure conſiſting of four unequal Sades, as the 


| Figure ABCD; to Meafure which Trepeziam, draw the Diago- 


nal D B; fo isthe Figure divided into two Triangles, which you 
may Meaſure according to the Fourteenth Problem, by letting Per- 
pendiculars fall from. the - Angles A, and C, upon the Baſe Lane 
DB. | Ss | 

But with more brevity, you may add the two Perpendiculars | 
together, and Multiply the Sum/of them by halfrhe Baſe, and the 
Produ@ will be the Area of the Trapezinm, A BCD. 


EXAMPLE. 
TheSum of the two Perpend+- 


culars is. 70, and half the Baſe is 


53; Which Multiplied together, 


Trapezium ABCD- © © 


PROBLEM XVI. 
To Meaſure any Irregular Pohgon, or Plot of Ground. 
THEOREM. 


Firſt, Take care that the whole Plane be divided into Trapezi- 
2ms and I riangles according to| your own Fancy, and as the Na- 
ture of the Thing will bear ; then Meaſure thoſe Trapeziums and 
Triangles, as is directed in the x44 and 16th Problems before-þ 
going, and add the ſeveral Contents together; ſo will the Sum pro- | 


duce you the whole Content of that Irregular Figure. 
EXAMPLE. 


Admit this. Figure no- 
ted with the Letters AB C 
DEFG, be the Irregular 
Plot given; and becauſe it 
is not in any of the Shapes 
before given, therefore the 
beſt way is to reduce. it in- 
to Trapeziums and Trian- 
gles, 'which 1s done by 


drawing the Lines DG, 


nada. 
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and thre2 Triangles, as the Figure directs. 

| Nowto findthe Content of this Figure, Meaſure the Trapeziam 
and Triangles as before direted, and add them together as fol- 
loweth. | | 


Trapeziam EGBD 1292.50 
BDC 205.00 

Triangles IR GF -195.00 
ABG 40.00 


The Area of the Figure ABCDEFG 1732.50 


PROBLEM XYIE. 
To Meaſure any Regular Polygon. 


Every Polygon is equal to that Long Square, whoſe length is half 
. | the Perimeter,and Breadth equal to a Ferpendicular drawn trom the 
Center to the Middle of any one of the Sides thereof. There- 
fore, | 


T1uEOREM:. 


| From the Center, to any of. the Sides, by Problem 3. of the 

Firſt Part, let fall a parpendicular or elſe find it Arithmerically by 
Problem 11. of thisPart ; by which Perpendicular, halfthe Perime- 
ter being Multiplied, theProduQ ſheweth the Area, 


EASMPHE 


Admit AB C OS Feanonmrenceh, 
DEF, to be a | B. SG 
Hexagon to be Rd % 
Meafured, whoſe . / , 
Side 1s 12, and £ \ 
Perpendicular:- is MM aAi/ - .* : N 
0.26, | of 107 Ph fi 
which Multipli- FI 7A 
. | ed by 36, half the j' - 3% w 
Perimeter,thePro- # . 
duct is 369 tor the \ 7 
Area of the whole P oceeBagenn®” xn: S 


he {ar | 


T0-25 
Q 
o& 


* 
5 
, 


for the whole Polygon being 6 Equilateral Triangles, the Long | 


equal to another Equilateral Triangle ; fo that the Long Square is 


BD, GB, and GE, fo is the Figure divided into one Trapezium, | 


his 'T heorem is Demonſtrated by the Long Square- M N OP; | 


Square isalſo 5 ſuch Triangles, and 2 Right Angled Triangles | 


in all ſix Equilateral Triangles, equal to the whole Polygon. 


as. Aa 


R 2} - F R: Qs 


| 
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PROBLEM XIX. 
The Diameter of a Circle being given, to find the Circumference. 


THEOREM. 
J 
Every Circumference is. more | 172 Cire,, 

than triple his Diameter; by fuch i 
Proportion it 1s more than 77, and 
leſs than 3 ; but the neareit Rar:Gonal 
Number, between the Diameter, 
and the Circumference is as 7 to 22. 
| Therefore if you Multiply the Dia- 
meter by 22, and Divide the Pro- 
duQ by 7, the Quotient will ſhew 
the Circumference. | 


42 Diameter. 


e£ \ 


EXAMPLE. 


; | 
 Diam. Circum,  Diamexr. | 
If 7, be 22: whatis 42? (132. Circumference. 
| : S 


Contrariwiſe; to find the Diameter : As 22 to 7, fo is132to 42, 
tor. the Diameter: Therefore to tind the Diameter, Multiply the 
given Circumference always by| 7, and divide the Produ& by 22, 


| and the Quotient ſheweth the Diameter. 


|PROBLIEM: XX. - 
To Meaſare 4 C ircle ſeveral ways. 
Tr Ny Wes E M, | 
Every Circle is equal to that Oblong or Long Square, whoſe | 
Length and Breadth, are equal to half the Circumference and 
Semicdiameter. 


"Wherefore Multiply half the Perimeter of the Circle, by its 
| Semigizmeter, and the Product is the Area thereof. 


TH EXAMPLE 
Kdmit-A bethe Cir- 


22+ 
cle to be Meaſured, 7 | 
whoſe Diameter' FH, A | 
or BC, 1s 42; and the r Fo 


=— D 
CircumferenceBHCEF, FL Z E. 
132, by the laſt Pro- 
blem; whoſe half 66 


being Multiplied by 


65 


% 
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the Seraidiameter X B 21, it produceth 1386 for the Area of the 
Circle. ; | F 
1-5 Note, Alſo every Circle-is equal to that Bagg Angled 
Triangle, whoſe two containing Sides, one whereof is equal to| 
half the Circumference, and the other to the Diameter. | 
Therefore if you Multiply the Diameter 42, by the fourth pact | 
of 'the Circumference 33, it produceth 1386, for the Area, as 
before. | 
By which you may ſee that the Oblong BDEX, is near equal 
to the Circle A, -as likewiſe the ReQtangled Triangle C BD. © 
{* Note, Alſo every Circle 1s 14 of the G-ometrical Square a- 
bout it, which is made of the Diameter-; therefore if you Mul- 
tiply the Diameter by +4 of the Diameter, the Product is the 
Area. EE GS 
(3. Note, Otherways Square the Diameter, and Multiply | 
that by 11, and Divide that Produtt by 14, the Quotient is the | 


Area, 
PROBLEM XXL 
To find the Length of an Arch-Line of a Circle, Geometrically. 
TrroOREmM. | 


Let BCD be an Arch-Line gtven, whoſe Length. is required : | 
Firſt, draw the Chord-Line BD, which muſt always be Divi- 

' | vided into 4 equal parts, as you ſee "3 +1, : 
Numbred with 1, 2, 3, 4: Then C 
take one of thoſe Parts, and {et it 
from D to E, upon the Arch-Line: 
That done, draw a Line from the Ee! FOE 

Point E, to the firſt Diviſion, B T 2: 3 #4 DP 
which ſhall be TE; this Line is 

half of the Arch-Line BCD, whoſe double ſhall be the Length 
of the Arch-Line required. 


PROBLEM XXII. 


To find the Length of an Arch-Line greater than a Semicircle, 


; THEOREM. 

When the Portion of the gi- 
ven Circle is greater than a Se- 
micircle, whoſe Extent is de- 
fired : - Firſt, therefore divide 
the ſaid Arch into two cqual 
parts, as DB; then divide the 
Chord-Line A D, into four e- 
qua! parts; by help whereof, 
draw- the Line O P, as was 


JMI 
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| 


| 


| ſhall divide the Arch A DB, 


| ſhewed in the laft Problem, which Line is halfthe Arch A D, by 


conſequence four times the Line OP, is equal to the Segment 
ADC. | | 


PROBLEM XXII. 


To find the Length of the Arch of any Segment of a Cirele, 
=  Arithmetically. | 


THEOREM. 


Firſt draw the Chord of the Arch-Line, as A B,” which divide | 
in half at C;- from which | 
Point, raiſe the Perpendicular, }.. 
or Verſed Sine. CD, which 


into two equal parts at D; 
then from D to A, draw the 
half Chord A D of its Seg- a 
ment; as likewiſe from D, ATT _2Z 
to B, | 


ET EXAMPLE. 


Then upon a' Scale 'of equal parts, take off the Length of the 
half Chord of the Arch A D, or B D, which let be 6; then take 
oft the whole Chord-Line A B, which let be 9; then from eight 
times A D, or BD, the Chord of the half Segment ; ſubduct A B, 
the Chord of the whole Segment, and divide the Remainder by 
5, the Quotient is the Length of the Arch-Line A B D,, which 


[15 13. 


For finding, it - another way Arithmetically, you may conſult 
Prob, 24. of Babington's Geometry. | 


P'R OB L EM ANXXIV. 
To Meaſure a Semicircle, 
THEOREM. 


Every Semicircle is near equal to'that Long Square, whole 
length andbreadth is equal to half the Arch-Line and the Semid1- 
ameter. Therefore Multiply half the Arch-Line by the Sernidia- 
meter, and the Produtt is the Area of the Semicircle. 


EXAMPL-E: Z w 


Suppoſe the half Circle A ZB, 21 
is to be Meaſured, whoſe Arch- | 
Line AZB, is found 66; now I ſ{Aree 693] 
Multiply the half thereof 33, by RB D A' mM 


MI 


—_— — G@———_— 
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the Semidiameter Z. D 21, and it produceth 693 for the Aſa of 
the Semicircle, to which the Oblong ZE HD 1s near equal. 


PROBLEM © XXV, 
To Meaſure any Portion of a Circle, 


Note, That ſix ſorts of Portions of Circles may be given to be 
Meaſured ; the Reaſon whereof 1s grounded upon this Theorem 


following. * q Ray i 
HEOREM. 


Every portion of a Circle, which' is contained under two Semi- 
diameters, and one Arch- | 
Line, 1s equal to that Long 
Square, whoſe length and 
breadth is equal to the Se- 
midiameter, and one halt 
of the Arch-Line. 

Therefore in any ſuch 
portion, firſt find out "the 
Center of that Circle, 
whereof the Arch-Line 1s | | 
a part of the Periphery, by Prob.\13. of Part T. 
| Or elſe find the Diameter Arirhmetically thus : Multiply half 
the Chord-Line, viz. A K 5 by itſelf, which makes 25 ; then di- 
vide that Product by 4.25, the Verſed Sine K B, the Quotient 
whereof will be 5.882 ; then it you add 4.25 the Verſed Sine to | 
the Quotient 5:882, the Sum will be 10.132, for the Diameter of 
the Segment ABC; then Multiply half the Arch-Line by the Se- 
midiameter, and the Product ſheweth the Area. _ 


EXAMPLE of the Firit. 


Area 32 5 


b 


Let ABCD be a Portion, or Sector of a Circle to be meaſu- 
red, the Arch-L.ine ABC is found (by Prob. 22. 0f this part):13 ; 
the halt whereof being Multiplied by 5 the Semidiameter A D, or 
'C D, produceth 3 2.5. tor the Area of the Sector AB CD. 


EXAMPLE E of the Second. 


Let ADB bethe Segment of a Circle to be Meaſured : Now 
tor that it is not at the firſt gi- - 

ving to be Meaſured, included 
with two Semidiameters, and 
an Arch-Line, you muſt there- 
tore find the Center C, where- 
of the Arch-Line, or Segment 
AD B, 1sa part of the Periphe- 
ry, by the lait Problem; then 
draw the two Semidiameters 
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;ACand BC; fo ſhall you include the Triangle ABC, more than 
| the Segment A DB : Now firſt Meaſure the whole Figure 
ACBD by the laſt Propoſition; then Meaſure the Tſoſceles Trian- 
\gleAQCB, and from the Content of the whole Sector A C B D, 
ſubſtra& the Content of the Triangle ABC ; and the Remainder | 
is the Area of the Segment A DB. 


The Operation, 


Take 5 14 the Arch-Line ADB} \ The Perpend.EC 4.25 
7.25 the Semidiamet. | | The Baſe AB 12 
7 the; ofthe Arch | ' - 
ene | | Takez  51;00 Prod. 
| 50.75 Areaof the Sector 75 The: ofthe Prod. 25.5 Is the 
Subſtr. 25.5 Area of the Tria. |} Area of the Triangle A BC 
required. | 


| Reſts 25.25 the Area of the 
| Segment A'D B | } 


\ Otherwiſe, The Segment of a Circle may more readily be found 
very near the truth at once, without finding the Center of the 
Circle, or Content of the Sector as followeth. 
By the laſt Example, draw the Chord-Line A B, and Meaſure 
| the length thereof, which is 12 ; then Meaſure the Perpendicular 
DE, , which is 3.2: Now if you Multiply the Perpendicular 3.2, 
by 3 parts of the Chord-Line A B, which is 8; you ſhall have 
25.6 for the Area of the Segment ADB, diftering very little from 
the former. | | 


EXAMPLEE of the Third. 


Let ABC be a portion of a Circle to be Meaſured : Now for 
that the whole conſiſteth of an Arch-Line, and a Chord-Line, 
therefore firſt find out the Center D ; | 
then draw the two Semidiameters 
AD, andBD, and find the Con- 
tent of the Figure ABDand C, (o- 
mitting the Triangle A DB) by 
Multiplying 5 of the Arch-Line 
ACB, = i is 23, the 3 of it 1511.5, 
which Multiplied by the Semidia- 
meter 6.25,produceth 71.875,for the 
Area of ABD and C, to which the 
Content of the Triangle AB D be- | | 
ing added, whoſe Area 1s 26.25, .maketh in all 98.125, for the 
whole Area, or portion of the Circle AB C, as was required. 


EN A M- 


UMI 


which was the thing required. 


| two SeCtors ; namely, AEB, and E CD, as alſo the Iſoſceles| 


| Area or Content of the Triangle AED, is to be Subſtracted, 


= 
and 
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EXAMPLE of the Fourth, 


Let ABCD be a portion of a Circle to be Meaſured : Now 
for that the Perimeter thereof conſiſteth of two Arch-Lines, and 
two Chord-Lines,therefore firſt, the x 
Center is to be found, which is E; 
from which draw the four Semidia- 
meters, asE B, E C, ED, &E A; 
ſo ſhall you Reduce that Figure, or 
portion of a Circle, into the two 
Sectors ABE, 'and DCE, being 
both equal one. to the other ; there- oy 
fore the one being Meaſured, viz, A-* 
The Area thereof, is the Area allo 
of the other ; likewiſe it partakes of two Triangles, viz. BEC, 
and A E D, which muſt both be Meaſured ſeverally, becauſe they 
are not equal; and theſe four Areas thus found, and added toge- 
ther, is the Area, or Content of the whole Figure A BCD; 


BJ: ——E 


EXAMPLE of the Fifth. 


Let ABCD be a portion of a Circle to be Meaſured, being 
incloſed, in which are two Chord-Lines, and two Arch-Lines; 
but whereas in the laſt Ex- Eben 
ample, the Center was with- 
in the Figure, and in this the 
Center is without; yet as.1n 
all the reſt, ſo 1n this, the Cen- 
ter is firſt to be found, which 
let be E; then draw the four 
Semidiameters, ſo ſhall Lou 
Reduce the Figure ABCD 
and FE, into three Figures, v:z. 


[Triangle EB C; all which are to be Meaſured, as hath been be-| 
fore taught ; and from the Total Content of all the three, the| 


and the Remainder 15 the Area, or Content of the Figure ABCP, 
which was required. . | , . 


T E X A M-| 


— —  _ ._—_— 
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EXAMPLE of the Six. 


Let AB CD be a Figure to be Meaſured : Firſt, let the Center 
be found as before ; then draw the Semidiameters AE and E C, fo 
ſhall you include the Sector | 
ABCE ; that done, Mea- 

{ure the Content of the Con- 
tle, -or Segment ABC, by 
the. Second Example; to 
which Area, or Content, the 
Content of the 'Triangle 
ADC being added, maketh 
the Area of the whole Figure 


ABCD, as was required. 


FROBL E.M XXVI. 
| To Meaſnre an FEllipſis, or Oval, and its Seoments. 
THEOREM. 


For the Meaning of an Ellipſis, the beſt way is to Reduce it | 


to a Circle,thus. Fin 


a mean proportion be- 
tween the greater and 
lefler Diameters of the 
Ellipſis commonly cal- 
led, the Tranſverſe 
andConjugateDiame- 
ters, and that mean 
proportion is the Di- 
ameter of a Circle 
whoſe. Area 1s equal 
to the Area of the” 
Ellipſis.; and how to 
Meaſure a Circle, 1s 


ſhewed in Problem 20, of this Part. 


PROBLEM KXXVIL 


| (rivets AB, and CD, the Diameters of an Ellipſis, and CE the 
| Verſed Sine; to find the Seement HCT. © 


THEOREM. 


AsCD=NP, the leſſer Diameter, is to the Segment F CG, 
So:is AB, the greateſt Diameter, to the Segment H C1. 


As:CD FCG ::AB:; HCL 
P R Q- 


| 


nn ——— 
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PROBLEM XXVIII. 


Given A B, and CD, the Diameters of an Ellipſes, and A NP B, 
the V, erſed Sine, to find the Seoment SAR. | 


Ts ws ch 


As AB, the Tranſverſe Diameter, is tothe amen K KAO, 
Sa is C D, the Conjugate Diameter to the Segment SAR... 


As AB: KAO :: CD : SAR. 


PROBLEM XXIX. 


To Meaſure the Superficial Content of a Sphere, or Globe. 


S 


THEOREM. 


Multiply the Diameter by the Circumference, the Product 1s 


the IG Oe of the Globe, or Sphere, 
EXAMP LaE. 


Admit A, be a Globe, or Sphere, whoſe 
Superficial Content, or Area of its Sur- 
face, is requited ; 1 Multiply the Cir- 


cumference' (which i is gained by Problem 
19.) or Periphery 44, by the:Diameter 
x4, the ProducQtus 616, for the Superficial 
Content of the Sphere required, 


% PROBLEM XXX. 


How 10 Meaſure the Super fictes of 4 00g 


T HEOKEM 


Multiply the Slant height by half the Circum- 


ferenceat the Baſe, the Product is the Conical Sur- 


tace; to which if you add the Area of the Circle 
underncath, you {hall have. the whole - Surface 
Content, 

Note, That the moſt exat way would be to 
find the Per pendicular's height A B, inſtead of the 
Slant height A C, and to Multipty i it by half the 
Circumference as before; which Perpendicular 
may be ' found, making the Circumference the 


| Bale, and the Slant height the Sides of an 1/oſceles 


T riangle; then by Prob.11. find the -— 9M 


Wo 
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- - | Cone, whoſe Superficial Content is required, 


.| for the Superficial\Content of the Fruſtum 


PROBLEM| XXXI. 
How to Meaſure the Superficies of the Fruſtum of 4 Cone. ; 
THEOREM 


Add the greater and leſſer Circumference of the Baſes toge- 
thet, + of the Sum is an Arithmetical Mean, which Reduces the 


i Fruſtum into a Cylinder; which half Sum, or Mean, Multiplied 


by its height, the Product is the Superficial Content of the 
Fruſtum. 


EXAMPLE. 
Let ABCD bethe Fruſtum, or part of a 


the Circumference of the greater and leſſer 
Baſe being 6 and.3, which added is 9, the 
half is 4.5 for the Arithmerical Mean, tor the 
Circumference of the Baſes of a Cy/izder at 
both ends; the which 4.5 Multiplied by 12, 
the height A C, the Product produces 54.0 


ABCD. 

Note The Superficial Content of a Cylinder 
is found, by Multiplying the Girth by the 
Height. 

The truth of this laſt Problem may be pro- 
ved thus : Firſt find the Length of the whole 
Cone E CD, whereof the Fruſtum ABCD 
is a part; then having the whole height of 
the Cone, Meaſure fhirit its Superficies by 
Problem 30; then Meaſure the Superficies of 
the top part, or leſſer Cone, by the ſame 
Problem,and SubſtraQthe Content of the leſſer, from the Content of 
the greater Cone; and the Remainder ſhall be the Content of the 


FP ruſtum. 


PROBLEM KXXXIL | 
To Meaſure the Superficies of any Anoular Pyramid, with its Fruſtums. 


TruroREtmM. 


If the Sides,” or: Angles at the Baſe be all equal .Meafure ; the 
Content of one fide by Prob. 11. then Multiply that Area by the 
Number of all its Sides, and the Produ&t is the Arca of the whole 


Pyramid. But # the Sides be. unequa), Meaſure them {everally 
101 - as 
| | | 


hl . 
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as ſo many Triangles, and the Sum of their Contents is the Sum 
| of the whole Pyramid. 

But if you are to Meaſure the Fruſtum of ſuch 4 Pyramid, 
find an Arithmetical Mean, betwixt the broader and narrower end 
of one Side, or Square; and that Mean, Multiplied by its height, 
is the Content of one of the Sides, which being all equal, Multi- 
ply that Cortenr by the Number of all the Sides, the Produ&t is 
the Content of the whole Fruſtum. | 

If the Sides be unequal, Meaſure. them ſeverally, . and the 
Sum of all their Contents is the whole Area, or Content; 


The End of the Second Part. 


% 


The Ant SURVETING 


GEOMETRY. 


PART HEL. 


2 
—_ PY A — 


CoNTAINING 


The - Dividing (or Cutting off ) both Right- 
Lined and Irregular Figures, into as many 
Parts, Equal or Unequal, as ſhall be re-| 
quired | 


PROBLEM. E 


. | To cat off from a Triangle any Parts, as %, +, 4, &C. with a Line 


iſſuing from any Angle aſſigned, 


TI uneowk M 


| jargis conſiſting of equal Baſes, and in the ſame Pa- 

rallel, are equal ; Therefore take 3, 3, 3, &*. of the 

Line oppoſite to the Angle ; draw a Line, which ſhall 
include/a Triangle to retain the Parts required. 


EXAMPLE 


| Adin ABC, to 
be a Triangle, whoſe | 

; part 1s required to 
be cut of, with a Line 
iſſuing from B, to cut 
the Line A C: and 
that A B be one {ide 
of the new Triangle ; 
Then let the 3. part . 
of the Line A C be 
taken, the which end- 
eth in 'ÞD, and let the 


C 


Line BD be drawn which includeth the Triangle A B D, which 
is'the 4 part of the Triangle ABC; and then xv apa the 
Io angle B C D, is 3 parts of the Triangle ABC 


PRO-| 
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BET + 1} 
_ PROBLEM I. 
To cut off from- a Triangle. any number of Irs or Parts, as 4, 
6, 8, 32, &C. with a Line iſſuing out of the Angle aſſigned. 
| THEOREM. 


Firſt, Meaſure the Area of the whole Triangle, then multiply 
the {ide oppoſite to the Angle aſſigned, by the parts to be cut off, 


and divide the Produ& by the Area of the whole Triangle ; the 
Quotient ſheweth how much you {hall cut off, to make a new |. 
Triangle to retain the Parts required. 


EA ftMF- © £6 


Let ABC be a Triangle given, and let the Propoſition be to 
cut off 84 parts, with a Line iſſuing from the Angle B, and fal- | 
ling on the Line A C, and making BC, one of the ſides of the 
new [Triangle ; firlt, the whole Content of the whole Triangle] | 
ABC, is tound to be 336 : Having proceeded thus, let 84 be 
the Numerator, and 336 the Denominator, 'which being abbre- 
viared thus, 3331) :55 134 | 25, 4+ of the Content; then pro-| 
ceed 1n all reſpects as you did inthe laſt Problem ; and you ſhall 
find the Triangle B CD, to contain 84 parts of the Area of the 
Triangle ABC, which was required. | 


SY 


vii Arithmetically Performed. | 


Firſt, The Content or Area. of the Triangle A BC, being | 
found to contain 336, and the Line AC is 42 ; then ſay by the | 
[Rule of Proportion, as the whole Area 336, is to 42 ; 1o is the 
leſſer Area $84, to a fourth Number , which 1s found 103 in the 
fame Parallel ; which ſer from C towards A, which falleth in 
D : Then draw the Line BD, which "Triangle B CD, eontain * 
84 parts, the thing required. | \ 

| \ 


U 2 Otherwiſe, 


ea 
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| Otherwiſe, Arithmetically, 


| Double the parts to be cut off, and they make 168, which 

' divide by the Length of BC 20, the Quotient is 8.4; at which 
diſtance draw the Line DD, and afterwards the Line B D; which 
| ſhall make the Triangle B CD, to contain 84 parts, as before. 


PROBLEM Hl. 


To cut off from a Triangle, 3, 4, 4, &c, with a Line Parallel to 
any one - the Sides of the 'Triangle. 
THEOREM. 


All Equi-angled Figures bear a Superficial Proportion to their 
correſpondent Sides: Therefore ſquare the 'Length of ' one of 
the Sides, in which you would have the Parallel to cut, and-mul- 


A--.;| E 


du& by the. greater, and from that Quotient extra&t the Square- 
Root, which ſheweth how much of that Line you ſhall take to 
make one Side of the new Triangle ; and from that Point, where 
thoſe Meaſures do end, draw a Line parallel to the Side afſign- 
ed, which ſhall includea Triangle to contain the parts requir*d. 


EXAMPLE, Arithmetically. 


"Admit ABC to be a Triangle, from whence + is to be cut 
by a Line parallel to AC ; Firſt then, the Line BC, which is 
cut by the parallel Line, 1s 20, whoſe Square is 400, whence 2 
thereof is 3o0o, Whoſe Square Root is 1733, near rational ; which 
ſet from B rowards C, ending in 4, from which point let a Line 


is the Triangle BDE, + of the Triangle AB C, required. 


U 


E XA M- 


| tiply the Number by the leſſer given Term, and divide that Pro- | 


be drawn parallel to A C, which cutteth the Line ABin E; fo 


f 
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EXAMPLE Ih 
The aforegoing Problem performed Geometrically. 


Admit ABC, in the aforegoing Problem, to be a Triangle, 
from whencez parts 15 to becut off by a Line parallel to A C, in the 
ſame Order; firſt then, on the Line B C, deſcribe a Semi-Circle, 
which Line B C divide into 4 equal parts: Note where 3 of 
them do end, in f; on which point raiſe the Perpendicular f G, 
and from that point G, draw the Line G B, which ſet from EF: 
towards C, which terminates in d, by which point draw a Line | 


required. | | | | | 
Note ; After this manner you may reduce any Plot into any 
Proportion, either greater or leſſer, as ſhall be required. | 


EXNAZMPEE ME 
A Third Example of the former Problem, as followeth. 


Admit ABC be a Triangle given, and it'is required to 
| [cut off 4, by a Line parallel to 
[AB : Firſt, on the Line A C de- 
ſcribe, the Semi-Circle AEC; 
then divide the Line CA, into 
5 equal parts, and upon 3 of 
thoſe parts erect the Perpendi- 
cular DE, which cutteth the 
Arch-Line in E ; then ſet the Line 
CE, from C to F; and from 
thence draw the Line F G, pa-. 
rallel to AB; fo will the Trian- 
gleCGPF contain 5 of theTrian- 
gle ABC, as was before required; 


PROBLEM IV. 


To cut off any number of Parts, as 20, 40, 60, &C. 112 4 Triangle, 
[wt to the Triangle given, with a Line parallel to any 
Stat appointed, ; 
| THEOREM. 
Firſt, Meaſure the whole Triangle, then ſquare any. of t1e 
Sides, in which you would have the Parallel to/cut ; that Sque xe 
Number raultiply by the parts _ to be cut off,, and divide tae 
Produtt by the Area of the whole Figure, out of which Quotient | 


extra& the Square-Root ; and it ſheweth how much you ſhall} 
X take 


parallel to AC, as dE; fois 4 EB, + of the Triangle AB C| - 


i: 
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Fans 


] 92, by the firit Example, 


| take of that Side the Triangle, 
| to make a New Triangle ; 


with which Meaſure \ found, 
work as in the laſt Propoſiti- 


D 
EXAMPLE: 
Act ABC bea Triangle, 
| from which 112 1s to be cut % 5/6 o- 
oft, with a Line parallel to the HY Tg 


Lize C A; The Triangle be- 
ing meaſured, 'and found to 


| be 336, then put 112 over 1t, 


A B, divide the Line AB into 3 equal parts, and from one'of 
them erect the Perpendicular D E ; then take the Diſtance from 
'B to E, and ſet the fame from B, towards A, which endeth in F; 
by which point draw a Line parallel to A C: So the Triangle 
BG F doth contain 112, as was required, 


|  Arithmetically Performed. 
| | ; 

Firſt, Square. the Side B C 26, which makes 400 ; then fay, 
as 336 15 to 400, the Square of that' Side, ſo is 112 to 1333, whoſe 


BtoG; fo if you draw from that point at G, a Line parallel to 
AC, you have the Triangle: B F.G, which containeth 112, as 
betore. | . 


PROBLEM V.. 


there be a Proportion given between the. Parts 'cut off, and the whole 
Figurg, | 
TT HEOKR'EM. 


SubſtraCt the leſſer from the greater, then with the Remainder 
work as before is taught. 


EXAMPLE. 


Let the Triangle A B C be given, from whence + is to be cut 
off in a Trapezzum : Firſt 
then, on the Line C B de- 
ſcribe a Semi-Circle ; then 
divide CB into 5 equal parts, 
and of 3 of them from B, 
erect the Perpendicular DE ; 


| | then, ſetting one Foot of your 


POT OO ET PIX LEY 4 —— _Y I CES 


| : for the Numerator ; and 336 undet- | 
[1t, for the Denominator.; and by abbrevaating it you ſhall find the| 
fame to be 3 : then having deſcribed the Semi-Circle on the Line| 


Square-Root is 113, near rational; which is the Diſtance from | 


From a Triangle given, to lay the Parts cut off in a Trapezium; if | 


UMI 
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Compaſſes in B, extend the other to E, which Diſtance ſet off | © 
[from B towards C, which endeth in'F ; by which point draw a whe. 
Line parallel to A C : So I include the Triangle G FB, to con- 
tain + of the whole ; and conſequently the Trapezium A CP G, |- 
doth contain 5-of the ſame, as was required. 


Arithmetically Performed, 


Firſt, Take 3 from the whole, the remainder will be 3; then 
by the laſt Problem make the Triangle GFB to contain 4, and 
 [thenit will follow, that the Trapezum A CFG muſt contain 
[= of the whole Triangle, which was required. © 


PROBLEM VL 
"To cut off from a Square any Parts appointed in Parallelogram. 


THROKEEM 


Divide the Parts to be cut off, by the ſide of the Square; the | 
Quotient ſheweth how much of the ſide you ſhall take, from the 
{ide of the Square for the Breadth of the Parallelogram; at which 
diſtance draw a Parallel Line ; which ſhall include the Parallelo- 


gram required, | 


EXAMPLE-L 


: Admit ABCD to be a Square | 995 \ 

given, Whoſe ſide is 20; from A 6 | B 
whence 160 parts 1s to be cut off 
with a Line Parallel to C D, ſo Bis 
that CD makes one ſide of the Whale Area 40d. J* 


Parallelogram ; then work as 15 5 =o 

before taught, and draw the Line ET 2 

E F; which includeth the 49 

Parallelogram CDEF, and | | | 


Contains 160, the parts re- 
quired. 


ND! 2 0 | C 


Note; And if you 'would have cut off 5+, &«s. then you|: F 
* | ſhould have divided the Square fide to be cut off into theſe propor- 
tional parts,- and fo by thoſe parts draw a Parallel Line which 
, would have included a Parallelogram. to have contained the parts 
proportionable. Boy! 2B 5 Vs | 


t - 


X Another 


——_ —_ 4. _—_— 


UMI 


"%o The Aro SURVETING. 


Another Example of this kind. 


EX AMPLE. | | 


Let the Square given be A B C D, containing 676 parts, and it is 
required to cut.oft 208 parts with | 
a Line Parallel to CD, tobe laid A gs: —B 


out next unto the ſame; firſt divide 
208, by the ſide of the Square 26, 
and the Quotient 1s 8, which di- 
ſtance ſet from- C to-F, and from 
D toE ; thendraw the Line E F, 
which ſhall include the long Square + 
or Parallelogram CDE F, tocon- 
tain 208 parts, which is the thing ® 
inquired after. D 


PROBLEM VIL 


To cut off from-a Square any Parts aſſigned, and to make thoſe Parts 

' into a Triangle ; wherein you muſt Note, that the Parts ſo cut off 

2149 not exceed 7 of the Square, if they do, the Remainder will then 
be a Triangle. ; 


THEOREM: 


To work this, draw a Diagonal-Line to the Square ; that be- 
ing done, the Square is reduced into two Right-Angled Trian- 
les; then may you | 
rom either of the'Tri- 
angles which is afſign- 
ed, cut of any, Num- 
ber of Parts therein, by 
the Rules concerning + 
Triangles beforegoing ; 
either by a Line iſſuing [5:2 
out of an Angle, . or with a Line parallel to any one of the 
Sides. | 


EXAMPLE. 


From the Square A B CD, let there: be cut 4 of the Area, 
with a Line parallel to the Diagonal BC; then Note, + of the 
W hole, is 5 of the Half ; therefore the/Proportion ſtandeth thus : 
From the Triangle ABC, let there be cut ;, with a Line pa- 
rallel to B C, which is found by the third Problems of this Part ; 
which will be the Triangle AEF, which is 4 of the Square 
ABCD, the thing required. 

: x 
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Again ; the Square GHI K, being found to be: 406; T deſire 
to cut off 150 parts, with a Line ifſuing out of the Angle K, and 
falling on G H, which is performed by the foregoing DireCtions, 
as in the Figure. | j 

Note ; But if you were to cut any parts from a Square greater 
than the half, and to lay thoſe Parts 1n a 'Trapezium ; you muf: 
ſubſtract the Parts to be cut off, from the Content of the 
whole Square, and cut off the Remainder in a Triangle, as be- 
fore direted : So ſhall the Trapezium remaining contain the 
Parts required to be cut off. | 


PROBLEM VIIL 


P 


From an irregular Figare to cut off any Parts required. 


THEOREM. 


| Meaſure ſo many Triangles lying next to the Side aſſigned, 
till you have ſomething too much ; then by the firſt and j 
Problem of this Part, cut off the Overplus from the laſt Triangle ; 
'SO ſhall you have a Figure to contain the Parts required. Y 


EX dSMEF L<4 


Admit ABCDEFG to be a Plot, from whence 480 parts 
are to be cut off, with a Line iſſuing from C, and to he towards 
the Side AB: Firſt, let the Trapeztum AB CG, be meaſured, 


whoſe Area is 370, which added to 136, the Area of the Trian-| 


le CF G, maketh 506, which is too much by 26, which 26 
et be cut off from the Triangle. CF G, by the Line C#; fo gies 
Y the 


tin. a_.._ 


on A, 


Tm 
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| whole Field, and it 
'| will be found to con- = 1-29 20 3 


| tain 354. 37. I5Pp. 


| conſider how many 


the Figure ABChG, contain 480, the Parts required to be cut 


off. 
Note; This Problem is very material in the PraCtice of Survey- 


ing, m dividing and laying-out Grounds , whether into Parts 


equal or unequal ;- which every Surveyor. ought well to acquaint 
himſelf with. : 

For the better underſtanding this Point, we will ſuppoſe a 
Point given in the Perimeter of the Plot, from which the faid 
Plot is to be divided into as many equal parts as ſhall be requi- 
red; Firſt, Meaſure the Area of the whole Plot, then divide that 


| Content by the -Number. of Parts, and the Quotient ſheweth 


how many Meaſures each part ſhall contain ; then cut off each 


| part ſeverally, as you are taught in the preceding Work. 


PROBLEM IX. 


To divide a Common Field or Paſture, into as many Parts as ſhall be 


required ;, either according to the Number of Beaſe-Commons each 
Man poſſeſſeth, or according to each Perſon's Proportjon of Rent. 


EXAMPLE !L 


Let this Figure noted with the Letters ABCDEFGHIK, 
be a Common Field or Paſture, in the Uſe and Occupation of 3 
Men, viz. A.B.C. and it is mutually agreed by them all, that each | 


-| Man ſhall have his 


proportion of Ground  , _-_3r.26 np 25:10_C 

+1 laid out, according to EK : : 
his Quantity of Com- TS. 
mon in the {ame place. AM 7 C 


Firſt, Meaſure the * V 


A. ts P» As Ps. pi A. T., P. 
G: T3 3 O2 


or 5735 Perches; then 


Beaſe-Gates there are 
in the Paſture, and di- 
vide the Quantity of 
the Field accordingly 
by the Rule of Propor- 
tion, thus ; faying, If the whole Number of Beaſe-Gates of A., 
B. and C. give or belong to the whole Quantity of Perches in the 

Field 5735, what ſhall the Numbey of them belonging to A. be ? 


'] and the Anſwer will be his Part ; and fo work ſeverally for each 


Man's Part : but we may ſuppoſe them thus ; to 4. 1817 Perches, 


. jor 114, Ir. 17p. to B, 1716 Perches, or 104. 27. 36p. and 


to..C.. 2202 Perches, or 13.4. 3r. o2p. Then. to lay out every 


| Man's Plot, .I divide the Figure by the; DireQtion aforegoing, by | - 


| [5 Lines BLand CM, which to lay out.upon the Ground, take 


from 
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from your Scale the Diſtance on the Plot, between the Net-An- 
gle and that beginning of your firſt, Line, as HL 28.15, then 
meaſure out the Diſtance on the Ground from the Angle H to L, 
alſo from. the Angle A, meaſureupon.the Ground 31.16 to B, then 
draw the Line BL, and make Dots or Marks ; again, take from 
your Scale the Quantity of LM, 28,00, which meaſure on the 
Ground from L to M, and there ſet a Mark; and in like manner 
meaſure from -B to.C upon. the Ground, 25.10, equal to B C 
upon the Plot, drawing. the:Line.C:\M : So is your Plot divided 
., Jaccording to every Man's juſt Quantity and-Proportion, accord- 
ing.to the Number of Beaſe-Gates. BY, 


EXAMPLE IT. 


AV 


Perſons, viz. A..B. and C. according to each -Man's proportion 
of :Rent : As ſuppoſe the whole-Ground to-be 20;pourds a Year; 
whereof 4. pays 97. B. 71. and C. 47. the 
many Acres, Roods, 


Perches belong to ; B-; 37>* x8 © 
each Man, according 38-20 22:32 \ BE" Ye} 
to his Proportion of +. : A 


Rent? which by the 
Rate of Three argue 
thus ; (firſt for A.) if 
2041, the whole Rent, 
give 5735 Perches(be- . 
ing the Content of the 
whole Field in Per- 
ches) what will 9 /. 
give ? viz. 2581 Per- 
ches, Or 16 4. Or. 21. 
being the proportion | | 
of Ground belonging to A. for his 9/7. Rent; In like manner, 
B. will have 124. 2r. 07 p. being his quantity of Ground pro- 
portionably for his Rent of 7 /. and C. for his 41. Rent wall 
have 7 4. or. 27p. Then to _y out theſe parts upon the Ground, 
obſerve the Diretions in the for xample, and as *tis here cx- 
plained by this Figure RABSTY ; Thus, tis eaſfie to perceive 
how any thing in this kind may be effeCted. 


ar pa r Pp : a: P 
7-0-27,12=2 = 07: 16 = 0—21 . 


1 76-15 :C -29 I5 4D 40 5 . 
\ | | * 


But ſuppoſe it were required to divide this Field between: 3 


Queſtion is, how 


a 
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PROBLEM KX. 
To find a mean Proportion between any two Lines preſcribed. 
THEOKEM. 


Let A, B, the two Lines given, be ſo joined together, that they 
make both one ſtraight Line, which ler be the Line CDE ; 
then divide the Line C E, 
into two equal parts, in | AB 
the point F, and deſcribe 8 
jthe Arch CGE, and raiſe ue” n 
the Perpendicular on the 
point. D, where the two 
Lanes are. joined , till 1t 
come and join with the 
Arch in the point G; de. 4 
which done, you have the Line DG, which is a Mean Propor- | 

tion between the Lines A and B required. 


*' 
., 
P 
* 


c: > 'E 


The End of the Third Part 
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PART IV. |. 


MR 


BEING þ gant a 
The Reduftion of one Figure into another, keep-|, 
ng ſtill the ſame Proportion, _ 


PROBLEM-:1IL DET 
To Reduce 4 —_— into a Geometrical-S quare , keeping the 


ame Area or Proportion. 


EXAMPLE. 


E'T the Long-Square A BD C, be given to be reduced in- 
to a Geometrical Square ; Firſt, therefore I add the 
Breadth to the Length, '\ —- 


extending the Line to E, then p 
| deſcribing the Arch CGE, NE ae” F 
eret the perpendicular at Og ", 
| [the joyning of the Linesat D, A_- n 


| which extended to the Cir- Fi 
cumference, cutteth the Arch |: 

in F; Sois the Perpendicular {[____-_ Se” 1 

D F, the ſide of the Geometri= C H "OT 

cal-Square FDHL ; contain» : 

ing the Area of the long-Square ABD C, as was required. 


| Arithmetically Performed. 


Multiply the Length by the Breadth of the long-Square, 
the Square-Root of that ProduQ, is the ſide of the Geometri- 


cal-Square. 


x PRO- 


UMI 
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| To Retuct 4 Geometrical-Square into a Long-Square , whoſe Breadth 


'Line EF: Firſt, inlarge the ſide of the Square C D towards K ; 


. | Breadth from D to G, A 0. {| E 


deſcribe the Arch GBK, and from D to K is the Length of | 


which 1s equal to the Geometrical-Square ABD C, required. 


PROBLEM IL 


_ # limited by a Right Line given, 
EXAMPLE. 


Suppoſe ABCD to be a Geometrical -Square, given to be re- 
duc'd into a Long-Square, whoſe Breadth {hall be equal to the | 


then ſetting down the 


draw the Eine GB, which. . CET 5 
divide into 2 equal parts in FE %, 

the point H, and on that w/ 8. " 
point erect the Perpendi- , oo Ny 

cular, extending it till it _ Ls " "ON 
cut the Line CK, in the C5 DT T3535 KF 
the point I ; upon winch * 


the Long-Square, whoſe Breadth is equal to the Line EF: And 
ſo have you the Long-Square KL MD, equal to the Geometri- 
cal-Square A BDC, which was required to be done. 


Arithmetically Performed. 


uare the Side A B, which is xo, which makes 100, and di- 
vide the Produ&t by the Side D M=KL, the Breadth of the 
Long-Square 8, the Quotient is 12.5, for the Length of the Long-| | 
Square ; whofe Breadth 8, multiphed by 12.5 produceth 100, | 


P-ROBLEM; I.. 


To Reduce p Geometrical-Square into 4 Long-Square, whoſe Length 
is limited by a Line given, 


EA AMPLE. 


Let ABCD, be a Geometrical-Square given, to be reduced 
into a Long-Square, whoſe Length ſhall be equal to the Line 
Z X : | Firſt, contitue the Line | 
AB towards L, and et. the |” ona ©, 
Line Z X from A toL, draw- pg , -— |_* 
ing the Line DL, onthe mid- 1.8 Fans 

f 


dle whereof erect the perpen- 


dicular O K, cutting the . 
Ground-Line in K ; where ſet- 7 i 4 \ M B 
X 


ting one. Foot of the Com- 


"—_ 
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paſſes, extend the other to L, and deſcribe the Semicircle EL DM, 
[which cuts the Line LB in M; ſo will A M be the breadth of 
the Long-Square ſought ; of which Breadth , and the given 


| Area to the Geometrical-Square A BCD. 
PROBLEM 1V. 


To Readace one Long-S quare into another Long-Square, whoſe Breadth 
| s limited by a Line given; | 


EX4#MAF LE. 


Let the Lon! Square A BCD, be given to be reduced into 
[another Long-Square , whoſe Breadth ſhall be equal to the Line 
X Z : Firſt, Continue the 


Line A B towards L, and | py 
Ithe Line AD towards G wo | & - 

then ſet the Line X Z from X = __z ng 

D to G, and draw out, the (A. Cog ea 
Line G c tocutthe Ground. E= | 2 

line A B, in L : So ſhall' BL I7 
be the Length of the Long- ns ; | 
Square ; with which Length ---- j | B el 


and the given Breadth X Z, 
make the Long-Square EV B L, which ſhall be equal to the ang 
[Square ABCD given, which was required. 


PROBLEM YV. 


To Reduce a Triangle into a Geometrical-Square, 


THEOREM. 


In the given Triangle find the Mean Proportion between half 


Geometrical-Square, by Problem X. of Part TIT. 


EX4 MT4E 


In the Triangle AB C, the Perpendicular is BD, whoſe half 
ſct from C towards E, which endeth in 
H; then take the midſt of A H, which 

is L, on which deſcribe the Semicircle 
AFH; then railing the Perpendicular . 
from the point C, obſerve where it inter- p 
ſets the Arch, which is irf F : So that Ai JF 
CF is the Side of the Geometrical- -Square, containing the Triangle 
ABC. 


G 


Ar ithmetically Redaced. 
_— the Perpendicular into half the Baſe, and from that 


the Perpendicular and the Baſe, and it gives you the Side of the 


Length, make the Long-Square AFEL; which is equal in| 


required, P R O- 


— ah. yy that. 


Sum extract the Cd HIER HET 240) be the Side of the Square | 


— 
. 


A 
of 
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PROBLEM :VI: 


[| | * : Ts Reducea Rhombus into a Geometrical-Square. 


$ | | THEOREM. 


| Open your Compaſſes of any one ſides length, and to it add the 
:-2T Perpendicular ; the Mean proportion between the Perpendicular 

f | and the ſide, is the ſide of the Geometrical-Square, equal to the; 
; | Rhombas. 


EXAMPLE 


Let the Rhombas 
ABCD, be given to 


> Fo D. 

be reduced into a Geo- Of N 
metrical-Square; friſt, Fruit 
to the ſide AB, add 7:61 | 
—E 


the perpendicular DE, N 


| which makes the Line | | FE: 

| 1AF; then on the point of their joyning B, Erect the perpendicu- 
t | lar BG; which 1s the mean proportion between'the Baſe, 
and the perpendicular ; and is the ſide of a Geometrical-Square, 
containing the Rhombrus; which was required. 


\ 


Arithmetically Reduced. . 


1 


Multiply the fide of the Rhopibus by the perpendicular, the 
3.9: #4 I of that ProduR, is the ſide of the Geometrical-Square. 
required. | 


PROBLE MV 


To Reduce any Regular Polygon into a Geometrical-Square. 


by | | T HEOREM. 


To Reduce any Regular Polygon into a Geometrical Square, 
there 15 one General Rule, which is this : Find a mean proportion, 
between the Semi-perimeter -and the Perpendicular ; and that 
is the ſide of a Geometrical-Square, containing the ſaid Polygon, 


EXAM.| 
| 


A >. ». CF _ 5 A — 
Lad 


UMI 


_ \ 
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EXAMPLE, 


Let there be given the Hexagoy ABCDEF: Firſt, lay down 
the Semi-periphery, and to that | | ST: 
add the Perpendicular G' H, a 
which makes the Line KM; ſo Þ  — / 
that T make that, the Diameter T - F 
of the Semicircle KAM: Then |- 
raiſe the-Perpendicular from H | 
toN; ſo that HN is the'Side + 
of the Geometrical-Square re- | 
ured, 7 | ER 
Note ; In all Regular Polygons the Long-Square made. of the 
Semi-periphery and the Perpendicular, is equal to the ſaid Poly- 
g0n, as appears by the aforegoing Figure. 


—_ 


Arithmetically Reduced. 


Multiply the Perpendicular ito the Semi-perimeter, the Square- 
| Root of that Product is the Side of the Geometrical-Square. 


PROBLEM VIL 


To Reduce 4 Trapezium into 4 Geometrical-Square , Parallelogram, 
or Right- Anoled Triangle, 


THEOREM. 


If in a Trapezwm a Line be drawn from any one Angle, and 
by that a Parallelogram be made, comprehending the Trapezium, | 
and parallel to the Line fo drawn ; then halt that Parallelogram 1s 
equal to the Trapezium ; ſo that finding a Mean Proportion be- 
tween the two Sides, of the Long-Square, you {hall have the Side 
of a Geometrical-Square required: 


. EXAMPLE: 


[ct there be a Trapezium given, as AB CD; firſt, draw the 
Line AC, then by the Angles B, D, draw two Lines parallel to | 
AC, and from the extreme parts of one to the other, draw the 
Lines FH, and EG; fo have 


you a Parallelogram double to F- PR EY 
the Trapezium ; which it you ” - Fr Sp 
cut in the half by the Line I K, Y Qt } 


you have: the Parallelograms - Fa 
equal; ſo that finding a Mean 


60 HH | -M 


Proportion between the two 6 
Sides thereof, you have the | | | 

"P HF, which 1s the Side of the Geometrical-Square required, | 
rl, A a So | 


"TO WR 


go 
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tSo IKHG, or EFKLI, are: the Parallelograms; E G H, 


ABCD is equal to the Circle A. 


or E FH, the Right-Angled Triangle, and FHML the Geo- 
metrical-Square, equal to the Trapezuum A B CD. 


| Arithmetically Performed. 
Multiply half G H: 60, by F H, or E G 31, the Square-Root 


of that Product 1s: the Side of the Geometrical-Square, equal to 
the Trapezium. 
? ) 


P;'R-O-B L'E-M IX. 


To Reduce a Triangle into a Parallelooram. 


EXAMPLE. 


Let ABC bea Triangle given to be reduced into a Long- 
Square : Firſt, Draw the Perpen- 
dicular A F, which divide into: 2 
patts equally, as at H ; take one 
half thereof, H F, for the Breadth, 


and the. whole Baſe B C, for | 
the Length of the Parallelogram Fi | 
Cc 'F 


DEBC, which 1s equal to the 
Triangle A BC, required. 


PROBLEM 'X, 


To Reduce a Circle into a Geometrical-Square. 
EXAMPLE. 


Let A be the Circle given to be reduced into a Square ; conti- 
nue the Diameter G A 
O,towards H ; then on Z 
the Center A,ereCt the _ ONE E 
Perpendicular A Z. ; MY 02 abt HR an 
then ſet three times the — 
Semidiameter of the 
Circle, and 5 part 
thereof, from A to H, 
and on the Line G H, 
deſcribe the Semicircle 
G BH, which cutteth 
thePerpendicularinB; 
hence A B 1s the Side 
of the Squarerequir'd ; 
therefore the Square 


Arithme- 
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Arithmetically Redzced. 


Note ; That the Square-Root of the Area of any Circle 1s the 
Side of a Square equal to the Circle. j 


"PROBLEM XI. 
To Reduce a Circle into 4 Right-Angled Triangle. 
EXMFMPFLE 


ate 


angle ; for by the XX. Problem of the ſecond Part, every Circle 
is equal to that Right-Angled Triangle, of whoſe containing 
Sides, the one 1s equal to half the Periphery, and the other to the 
Diameter ; and ſeeing now the Line AH 1s equal to halt the 
Circumference, and the Line HE is equal to the Diameter of 
the Circle G O; therefore the Right-Angled 'Iriangle AH E, is 
equal to the Circle A required. - 


PROBLEM XI. 
To Reduce a Triangle or a Circle, into a Long-Square.: 


EXAMPLE. 


that Long-Square, whoſe Length and Breadth 1s equal to the 
Perpendicular, and the Side cut thereby ; therefore let the 'I rt 
angle given, be AHE, in the former Diagram, and it 1s requt 
red to reduce the ſame into a Long-Square ; Take half the 
length of the Side of the Triangle H E, and divide the fame into, 
two equal parts at K; then iSH K equal ro A F, the Breadth of 
the Long-Square AF KH, equal to the Triangle A HE, or to 
the Circle A: For the Side AH, is equal to half the Circumfe- 
rence, and the Breadth A-F, to the Semidiameter. _ 


PROBLEM Al: 


To Reduce a Circle into a Square. 


TnuKkOKk!EkMN. 


Having laid down a Square, to be reduced into a Circle ; 
Take any ſide of it, anddivide it into 11 equal parts, deſcribing | 
a Semicircle to'it ; then on 8 of thoſe parts erect the Perpendi- 
| |cular, which extend to the Circumference of the Semygarcte ; 
then draw a Line from the extreme parts of the Diameter, 'inter- 


Again ; The Circle may be reduced into a Right-Angled Trk | 


j 


According to Problem XIV. of Part II. every Trianglg is half]. 


{cting the Perpendicular in the Circumference of the Circle, 
Aa 2 ang 


hd 
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\ {1nto xx equal parts, at the 8th part 


and continue that Line till it touch the ſide of the Square ; ſo 
will that: Line be the Diameter of a Circle, anſwerable to the 
' Area of the Square. 


EXAMPLE. 


Let the Square A BCD be given, making C D the Diameter ; 
| then deſcribe the Semicircle CFD; 1. 
,and having divided the Diameter - 


erect a Perpendicular E F: Then 
draw a Line from the extreme parts 
of. the Diameter, which interſeQ- 
eth with the Perpendicular in the 
Circumference at F.; which being 
continued, gives the Line DG, the : 
Diameter ot a Circle, equal tothe , 

Square. : I2545 7 3 10 


| Arithmetically Reduced. p 


+ As 11 tothe Square given ; ſo is 14 to a fourth Nutnber, the 
Square-Root whereof 1s the Diameter of the Circle ( equal to 
the given Square) required. 


PROBLEM - XIV: 


To Reduce a Square into a Lunular Form, and the contrary. 


E X\FMPLEE 


Let AB CD be a Square, given to be reduced into a Lunula ; 
Firſt, draw the Diagonal A C,, and on the end thereof, at C, 
raiſe the Perpendicular CE, equal to CA; then continue the 
fide AB to-E, and on the point B, with the Diſtance BA, or 
BE, deſcribe the Semicircle AHE; and alſo on the point C, 
with the Diſtance C A, equal to 
CE,deſcribe the Arch-line A OE, 
which two Lines will include the 
Lanula AOEH, equal to the g1- 
ven Square ABCPD, as was re- 
quired. 

Again; Let the Lanxula AOEH, " 
be given to be reduced into a % f 
Square ;. Firſt, draw the Line | To. - 
AE; then on the one half there- * 1. 
of, AB, or BE, make the Square D————C 
ABCPD, which will be equal to | 
the Lanuls AHOE, as was required. 
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PROBLEM XV. 


To Reduce an Irregular Figure into 4 Triangle. 


EXAMPLE. 


Let ABCDE be the Figure of ſome Irregular Field, and it 
is required, from the Angle A; to reduce the fame into a Trian- 


Y 


gle : Firſt, continue the Side D C of | 
convenient Length both ways, to- 
wards FandG ; then draw the Line 
E F, parallel to AD, till it interſet} . 
the extended Line C D in F, likewiſe 
draw the Line: BG, -parallel-to A C, 
cutting the extended Line in G ; then 
from the Angle A, draw the Lines 
AF, and AG: So ſhall you have the 
Triangle A F G, equal to the irregu- 
lar Pentagon, AB CDE, which was 
required. 


PROBLEM XVI. 


To Reduce any Irregular-Multangled Figure into « 
a Triapple, 


EX MIMFPFLE. 


Suppoſe ABCDEFG, be an Irregular Figure or Plot, gi- 
ven to be reduced into a Triangle ; firſt, draw the Line G E,| 
and parallel thereto the Line F K; then from G, draw the Line 
GK; next, from B draw the Line BD, and parallel thereto 
the Line CL; then from 
B, extend the Line to L ; 
ſo is the Plot of ſeven ſides 
{reduced to five, namely, to A B 
1 the Figure ABL KG. Se- 4 i 
condiy, according to the 


laſt Problem, extend the if £ a, 

Side K L,, towards O and l #4 4: | 

P; then draw the Line @U:: %; Yo 

G O, paralielro A K, ill it /\ 

croſs the Line K L in O ; al- —— = _— 


{o draw B P, parallel to the 
Line AL, till it croſs the 
extended Side K LinP: 
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Laſtly, draw the Lines A O and AP; fo ſhall you include the 
Triangle AOP, equal to the Irregular Heptagon ABCD 


E FG, as was required. 


PROBLEM XVIL 


To Reduce any Irregular Plot into a Geometrical- Square, 
EXAMPLE. 


Let ABCDEFG, bean Irregular Figure, given to be re- 


duced into a Square ; firſt, draw. the Lines BE and AF; fo 


will the Figure be divided into two Trapezia's, and one T rian-. 
ole ; then croſs the Trapezia's with the two Diagonals B D, .and 
AE, and let fall the Perpendiculars from the Angles thereon, as 
from C, E, B, and F; and alſo from G, to the Baſe of the Tri- 
angle: Then, as-is ſhewed in Problem X. of Part III. find a 


| Mean-proportional Line, between half the Baſe BD, and the 


two Perpendiculars falling thereon, which is equal to the Line I : 


In like manner, find a Mean-proportional Line between half the 
Baſe A E, and the two, Perpendiculars thereon falling, which 
will in this. Example be equal to the Line L ; fo alfo find out. a 
Mean-proportional between half the Baſe of the Triangle A F, 


[and 1ts Perpendicular, which let be the Line K ; which done, 


deſcribe a Right Angle at pleaſure, as X N'S, wherein place the 
Line H, from N to P, and alfo the Line L, fromN to Q, and 
draw the Line PQ; alſo place the Line K from N to R, then 
ſetting the Line PQ, from N to O, draw the Line R O, which 
is the Side of the Square required ; and conſequently the Square 
R Z. V O, will be equal to the aforegoing Irregular Figure AB 
CDEFG, as was required. y 
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CONT ET eee 


(EF I might have made a farther Progreſs in this part »f Re- 
duction ; but in reſpe&, in the Practice of Surveying, all (or 
moſt) Plots are produced in an irregular Form, in which T have 
ſufficiently ſupplied the Surveyor ; it is therefore needleſs to en- 
large further. Likewiſe I might have added, how to have per- / 
formed Geometrically, the Rules of Addition, SubſtraQtion, Mul- 
tiplication, and the Rule of Proportion ; but ſince they are not 
eſſential to the PraQtical Surveyor, I {hall not burden the Book 
with them : Neither have I omitted to alter and add any thing 
in this Geometrical Performance; that may be any way truly 
ſubſervient in the practical Part of Surveying : Thoſe therefore: 

hat would be further inforn”d in this Geometrical Science, let 
hem conſult Euclid, Ramus, Pittiſcus, or de Chales ; which latter 
1 chiefly recommend. | 


/ The End of. the Fourth, and LaSt Part of Geometry, 


JMI 
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— 


FHE 


Art of Surveying, 
The 


- Containing the Dimenſions of all 


With the CAN ON of 


Artificial Sines and Tangents, 
to every Tenth Minute of the 


QUADRANT. 


Together with 


A TABLE of Logarithms to 1000. 


Being of Singular Uſe in the Solution of 
I RIANGELES: 


As it was formerly Publiſhed by the Author 


L'INCENT WING, Math. 


LONDON, 
Printed for Awnſham and Fohn Churchill, at the Black-Swan, 
in lean. cath M DC XC IX. 
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Containing the Dimenſion of 
all Right Lined T riangles. 
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\ ECAUSE the Triangle (in reſpect of its Admirable Uſe 
in the Mathematicks) may juſtly challenge the Superiori- 
ty of all Geometrical Figbres ; by the help whereot there 
is not any Queſtion, or Problem Geometrical, or Aſtrono- 

ical, but m y thereby mott exactly be refolved : It cannot there- 

torc, be unfeaſonable in this place, to inſert all the Problems and 

Caſes incident ro Right-lincd "Triangles, and. the rather, becauſe 

the molt of them arc of extraordinary and common ule for a 

Surveyor, 1n the taking of Heights and: Diſtances,” and in finding! 

the Superficial Content, or Area of any Geometrica Figure, anc. 

more eſpecially mn the Dimenſion of all Regular Polygons, where 
their exact Superficial, Capacities cannot otherwile be well ob- 
tained, as we ſhall have occaſion afterwards to ſhew. And albeit | 

[ here intend not to ſpeak of Spherical "Triangles, as a thing with- | 

out the Perimeter of an ordinary Suryeyor's Uſe and Practice ; | 

yet I ſhall annex ſome Problems Affrozomical, thereby pertormed,, |; 
which w:ll be neceſſary for him to underſtand; and for ſuch as | 
would be more fully farisfed in the DoQrine of Trigomometry, re- | 
lating both to Right Lined Triangles and Spherical, Iſhall refer } 
hum ro my Ajtrozora Britannica : But to my purpoſe: * | 
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SEC 1. EL 


Of the Dimenfion of Plain Refangled 
TT1angles. 


PROBLEM I. 
The Angles and one Leg being given, to find the other Leg. 


N the ReQtangled Triangle ABC, the 
Side C A is inquired from 


. Leg AB 1123. 7943 
The given? ArS ie ABC gr 28.19'.48”.. B 


Terms of Proportion. 


R-:tB::BA: CA. 


Ilafiration by Nambers. 
As the Radius go Degrees I0.00000 
To the Tangent of the Angle A B C Fl 28.19'.48"., 9.73168 
So the Leg B A 1123.7943 3.05069 
\ Tothe Leg CA 605.8601 2.79237 
| PRO B LEM HI. 
. The Hypethenuſe azd Angles being given, to find ether Leg. 
| In the Reftadgled Triangle B A C, the Side AB is inquired 


from 
| ._  Ff Fhpothenuſe BC 1276. 067 
The given gt, le A CB or 61. as. 12". 


Terms of Proportion. 


'R :% ACB.::+ BU : BA 


I 


PROBLEM I. 
The Angles and one Leg being given, to find the Hypothenuſe, | 
In the ReQangled Triangle ABC, the Hhpothenuſe BC is in- | 


quired from 
Leg BA 1123.7943 


The given .AngleBCA gr 61. 40. 12". 
Terms of Proportion. 

S ACB: R:: BA: BC.” "* 

Illuſtration by Numbers. 
As the Sine of the Angle A C B gr 61. 40'. 12", 9.34456 
To the Radius go Degrees | 10.4)0000 
So the given Leg AB 1123.7943. 3.05068 
To the Hhporthenuſe B C 1276.7067 | 3.10609 


PROBLEM IV. 
The two Lez's being given, to find either Anple. 


In the ReCtangled Triangle AB C, the 
Angle A BC is inquired from the | 


OO B A 1123.7943 
Hp goven CA 605.8601 


» Terms of Proportion. 


BA:CACRCLABS 


© 
As the Leg BA 1123.7943 3.0506] 


To the Io. CA 005.8601 2.78237 
So the Radius go Degrees [10,00000 


' To the Tangent of the Angle A B C gr 28. 19/. 48," 9.73169 


| 
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Illuſtration by Numbers. 
Radius go Degrees | '  I0,00000 
Sine of the Angle A CB gr 61. 4o'. 12”. 9:94459 
Hypothenuſe B C 1276.7007 3.10609 
Leg AB 1123.7943 | 305068 
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PROBLE M V. 
The je Hypothenuſ and a Leg being given, to find ether Angle. 


In the ReQangled Triangle BAC, the Angle ACB is inqui- 
red from 
AB 1123.7943z 


: 5 
The givend 75 Hypothenuſe B C 1276.7067 ? 
Terms of Proportion. | 
BC: BA::R:SACB 


Iluſtration in N [ambers. 


As the Ehpothenuſe BC 1276.7067 3.10009 
Tothe Les BA 1123-7943 3.05008] 
- So the Radius go Degrees I 0.00000 


_ To the Sine of the Angle A CB gr. 61. 40. 12”, 9.94459 


PROBLEM- VL 
The Leg s being given, to find the Hy mochelink; 


In the ReQtangled Triangle AB C, the Hpothenuſe BC is. re- 


| quired from the e 
AB 1123.7943 
Given Legs J AC bo - $601 
The Terms of Proportion. 


i BA: CA: RotABC. 
>. $SABC:R:et CABOT 


Illuſtration by Nambers. 
1. For the Angle ABC. 


As the Leg AB 1123.7943 ' 3.05068 
TotheLeg AC 605.8601 2.78237 
So the Radins go Degrees 10.00000 


To the Tangent of the Angle ABC or. 8. 19'. 48". 9.73169 
2. For the Hypothenaſe BC. | 


As the Sine of the Angle A BC gr. 28. 19'. 45” 9.076028 
To the Radius 9o Degrees I 0-00000 
So the Leg A C 605.8601 2.78237 
To the Fhpothenuſe BC 1276,7067. 2.10009 
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PROBLEM VI. 7 Of 
The Hypothenuſe and a Leg being given, to \ find the other Leo. 


In the ReQangled Triangle ABC, the Leg AC is inquired 


from 
. FHypothenuſe B C 1 276.7067 
—m8 given) 7 2. \ AB 1123.7943 


Terms of Proportion. 


;. BC:BA ic ESACKE 
3. K:s ABC: BC: AW 


Or it may be performed with more eaſe by one Operation. 
Log. B A+BC plus ; Log. BA-BC, Divil. per 2=Log. CA. 


HWuftration by Numbers, 


Hypothenuſe BC 1276.70677 Sum 2400.5010; 3.38030 


Leg BA 1123.79434 Difterence 152.9124. 2.18444 
Aggregate 5 5:56474 


Leg A C 605.8601 Semi-aggrezate 2.78237 |. 


+ 
/ 


SECT. Nis 


Of the Dimenfion of Plain Oblique-angled 
Triangles. 


PROBLEM 1 


Two Sides and an Angle oppoſite to one of them being given, to 
the Angle xo te tb __—_— Side. 


N the Oblique-angled Triangle B CD, the” e& 
Angle B is 1aquired from 


The given Sides 3 - - , bo 7%. 


Terms of Proportion. B 


BC:s BDC::CD: s CBD 
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Illuftration by Numbers. 


As the Side BC 1270.7007 3.10609 
- To the Sine of the Angle BDC 1164. 12, 22”. 9.95289 
So the Side CD "_ 1765 \ | 2.93710 | 


12. 88999 
To the Sine of the Angle CBD 374. 26'. 43". 9.78390] 


PROBLEM IL 


Two Sides with the Angle included by them being grven, to find either 
| of the 'other Angles. 


| In the Oblique-angled Triangle B C D, either Angle at C or 


-D1s inquired, from the yo 6 
B C 1276.7067 
Se BD 631 152, 


Angle DBC 37 4. 26. 43*. 
Terms 9 Propertian, 


.C+B X 


BD+CD : BD-CD :: t. ft — 
2 2 


C4B +>X 
Then —&- —Ang. = 


2 2 


Waſtration by Numbers. 


As the Sum of the Sides B C and B D 1908.2592 3.28063 
To their Difference 645.1542 , a 2.80966 

_ So the Tangent of half the Suga of the oppolne An- 
oles 714. 16. 38! I {11/30 


Rl 13-2795 
Tothe Tangent of haff the Difference 444. 55'. 44". 9.9989 


To the half Sum of the Angles 714, 16. ps 
Add the half Difference 44. 55. 44. | 


It giveth the Angle BD C 116.12. 22. 


From #71. 16, 38". 
Subſtratt 44. 55 44. 


The Angle BCD 26. 20. 54. 


r' RK O- 


ik s 

oF * 

AS 
- 
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PROBLEM IL - 
The three Sides being given, to fn# an Angle, 


In the Oblique-angled Triangle 
BCD, either Angle 1s inquired. 
Suppoſe the Angle DBC from 


=" 1276. 7007 \ 


The g1Ven Sides2 D 031.5525 
CD 865.1765 


| Terms of Progerninn | | | | 
I. BC: CD+BD:: CD-BD:CE 
2 BD: KR: BA: > 


Illuſtration "F Numbers, 


As the greater Side BC 1276. oth 3.10609 
 Tothe Sum of C D and DB 1496.7290 3.I7514 
So the Difference H C 233.6240 2.36851 
5-54305 
To the Differ. of the Segm.of the Baſe C E 273.8858, 2.43750 | 
The Difference of this, andthe Baſe BE I002.8209 | 
Whoſe half BA—=E A 501.4104. | 
Hence Cx\ ſhall be 275-2962] * 
| Asthe Hypetpenuſe BD6 ZI. _ | | 2.80041 
 TotheTeg BA 501.4104 2.70019 
| Sothe Radius go Degrees 10.00000 
To theSine of the Angle BDA 52 4. 33'.10" 9.89978 | 


Whoſe Complement ABD is 374. 26. 44 The like courſe 
you are to take tor the Angle A C D. 

This Problem may more readily be reſolved, and thai at one 
Operation, by the tollowing Precept ; the Ground whereof is 
drawn from the Learned Mr. Briggs his Arithmetica Looarithmica, | 
; Cap. 19. 

De Aimidio colletorum late erum, latera r willatim ſubaucantur, &Cc. 
From half the Sum of the Sides, SubſtraCt the Sides one after ano- 
ther, and let the Sum of the Logarithms, of the half Sui of the 
Sides and Ditfercnce of the Sides ſubtending the Angle ſolight tor, | 
be ſubſtraQed from the Sum of the Logarithms, of the other Diffe- |: k 
rences, and the double Radius ;. the Half of the Remainder, ſhall; |} ® © 
be the Logarithm of the Tangentofhalf rhe inquired Angle. | 
Let the Angle ſubtended by the greater fide, be inquired, v2z. 


BD C. by | 
Cc | Illu-' | 


— 
A 


UMI 
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Illuſtration by Numbers. 


B C 1276.7067 
* The SdeJDE 865.1765 
DB es 41s $5525 


'The Sum of the Sides 277 73-4357 


'The half Sum I \ 1386.7178 3.14199 
The Difference of CB 110.0117 2.04143 


The Sum $5.18342 A| 


'The Difference of the Side C D 521.5413 2.71729 
The Difference of the Side BD 755.1653 2.87804 
The Double Radius 20.00000 


The Sum 25.59533 B | 
The Sum | 5.18342 A 


The Difference 20.4T191 
The half Difference 10. 20595 1 , 
the Tangent of 584. 6'. x1”. the Double whereof 1164. 12.23. 
Fac Angle inquired BD C. 


ay 8 PROBLEM TV. 


The Ang azd a Side being given, to find either of the other Sides. 


In the Oblique-angled Triangle B C D, the Side D C is inqui- 
red from the given 


DBC 37d. 26, 43. : 
Angles 2DCB 20, 20. 53. 


BDC 116. 12, 23 
Side B C 1276. 7067. 


Terms of hy een | 
>. D: BU ::k B : D G 


Wiaſtration by Nambers. 


As the Sine of the Ang FDC 634, 47337"4 
To the Side F C, 1276.7007 
So the Sine of the nngke DBC. 376 26'. 43".3 


To the Side D C 865.1795 
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PROBLEM YV. 


Two Sides with the Angle.included-by them being given; fo fnd 
the Third Side. i ; f 


In the Oblique-angled Triangle BCD, the Side B C is inqui- 


red from ia au 
| ; . - 605,1705 
The given Sides DG | 
And the Angle BDC 1164. 12'. 23", 


Firſt, Let the other Angles be inquired by the Second Problem | 
of this Sedion, and the Angles being found, the Side inquired. 
may be had by the laſt Prob/ew. Examples are needleſs. 


A p 


| Advertiſement. 


 THEREAS the following Tables 

. of Sines aud Tangents do extend 

only to every Tenth Minute of the 
Quadrant, and alfo the Table of Logarithms 
ouly to One Thouſand ; I thought good to grve 


| Notice to the Reader, That there is Printed a 
[oft Excellent and Uſeful Book for all Students 


| * [;n the Mathematicks, [ntituled, TRIGO- 


NOMETRIA © BRITANNICA || 
which contains the making of the T ables of Sines 
'Tangents, and Logarithms ; and alſo their 
[Uſe zn refolving of all Triangles either Plain| 
or Spherical : [uy which Book you have the 
Sines and Tangents to every Degree, and 
Hundredth part of a Degree of the Quadrant; | 
aud the Logarithms of all Numbers, from 
One to an Hundred Thouſand. 


Canon 'Iriangulorum : 
OR, A 


T.ABLE 


Artificial EN hi Tangents, 
Toa Radius of 1000000. Parts, and eye-| 
ry 1oth Minute of the Quadrant. 


Together with 


x" TABLE of Logarittinks wol 


1000. Being of Singular Uſe-in the Solution 
TRIANGLES: 


 Cundita Trigonus habet ſatagit que doftal 


Mathefis : 
4 lle aperit clauſam quicquid oo haber. 
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A Table of Artificial Sines and Tangents. 


7-70475 


8.00577 
8.16268 


O, 
7-46372| 
7-94084 | 


Colin. 


I 0, 00000 


9.99999 
9.99999 
9.99998 
9.99997 
9:99995 


$.24u 85 
8.30879 
8.26678 
8.41792 
8.46866 


8.50504 


999993 | 


9.99991 
9.99988 
9.99985 
9.99981 
9.99978 


8.64282 
8.97750 
' 8.60973 
8.63968 
8.66769 


; 


| 8.69400 


8.71880 
| 8.74226 
8.76451 
8.78567 
8.8038, 
8.82513 


8.84358 
8:86128 
8.87828 
8.89464. 
8.91040 
8.92561 


9-99973 
9.99969 [ 
9-99964 
9.99958 
9.99953 
9.99947 
9.99940 
9.99933 
9.99926 
9.99919 
9.99911 
9.99903 


9.99894 
9.99885 | 
9.99876 
9.99866 
9.99856 
9.99845 


8.94029 
8.95450 
6.98152 
8.99450 


| 9.00704 


6.96825 | 


9.99834 
9.99823 


9.99810 | 


9.99800 
9.99787 
- 9:99773 


Colin. 


Sin. 


| 6.98358 


_ Tang. 
0.00000 
7-46373 
7-76470 
7.94086 
8.06581 
8.16274 
8.24192 
8.30888 
8.36690 
8.41807 


Cotang. 


Infinita. 

| I2.5 3627 
I2.24524 

2.05914 


L1:93419 
11.03726 


I1.75808 
,IT.OQ1I12 
11.03310| 


I1.58193 


8.46385 
5.50527 


8.54308 


1.536015 
11.49473 


8.57788 
8.61010 
8.64009 
8.66816 


8.69453 


11.32184 


I1.38990 | 
11.3599] 


11.30547 


8.71940 
8.74292 

8.76525 
8.78649 
8.80674. 
8.82610 


I ——_— 


I 1.28060 
1125508 
II.21351I 


11,19326 
11.17390 


11.23475 | 4 


8.84464 
8.86243 
8.8795 
8.89598 
8.91185 
8.92716 
8.94195, 
8.95627 


11.15536 


tat £4 "A 
11.12047 


II.o8815 
I1.07284 


11.05805 
11.04373 


6.97013 


8.99662 
9.00930 


I1.02987 
Il.01042 


11,00338 
10.99070 


I 1.10402 | 


Cotang. 


Tang. 


——— 


pt 


—_ 


"_— 
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A Table of Artificial Sines and Tangents. 


$ 


# "m 


| 


| 


Sin. Coſin. Tang. Cotang. | M.Gr- 
6. 0} 9.01923 9.99761 9.02x62 1 10.97838 | 0 *al 
| 10 | 9.03109| 9.99748 | # 9.03361 | 10.96639} 50 | 
20| 9.04262 | 9.99734 } 9.04528 | 10.95472 | 49. 
30| 9.05386 | 9.99720 9.05666 | 10.94J34| 30 
40 | 9.00480 | 9.99705 9.06775 | 10.93825 | 20. 
50 | 9.97548 | 9.99690 | 9.07858 | 10.92]42 | 10: 
7 o| 9.08589 | 9.99675 | 9.08914 | 10.91986 | © $2] 
10 | 9.09606 | 9.99659 9.09947 | 10.90953 | 5O. 
| 20] 9.10599 | 9.99643 9.10956 | 10.89044 | 40 
30| 9.-11570| 9.99627 9.11943 | 10.88957 | 30 
40\ 9.12519} 9.99610 9.12909 | 10.874g1 | 20 
50| '9-13447 | 9-99503 9.13854 | 70.56146 | 1H 
8 o| 9.14355|, 999575 | 9.14780 | 10.352)}o|o 82 
10 | 9.15245 | 9.99557 9.15688 | 10.843, 2} 50 
20 | 9.16116| 9.99539 9.16577 |,10.834:/3 | 40 
30 | 9.16970| 9.99520 9.7450 10.82540 30 
40 | 9.17807 | 9.99501 | + 9.18306 | 10.816<.4 | 20 
50 | 9.18628 | 9.99482 9.19x46| 10.808''4 | 10 
g-03 9:19433 | 9.99462 9.19971 | 10.50029|o 81 
10! 9.20223 | 9.99442 9.20782 | 10:79218 | 5o -- 
20 | 9.20999 | 9.99421 . 9.21578 | 10.78422 40 
zo | 9.21761 | 9.99400 9.22261 | 10.77639 | 30 
40 | 9.22505] 9.99379 9.23t30| 10.76570 | 20 
5O 923244 | .9:99357 9.23887 | r0.76113 | 10. 
i0 © | 9.24967 | 9.99335 9.24632 | 10.75368 [o 80 
IO | 9.24679| 9.99313 9.25365 | 10.74635 | 5O 
20 | 9.25370 | 9.99290 9.26086 | 10.73914 | 40 
JZO j 9.26063 j 9.99266 9.26797 ; 10.73203 ; 3O 
40 | 9.20739] 9.99243 | 9.27496 | 10.72504 | 20 
50 | 9.27405 ! 9.99219 + 9.28186 | 10.71814 | IO 
11 © | 9.28060 | 9.99195 | 9.28865 10.7TI35 jo 79 
I9 | 9.28705 | 9.99170 9-29535 | 10.70465 | 50 
20 | 9.29340| 9.99145 9.20195 | 10.69805 | 40 
30 | 9.29965 | 9.99119 9.30846 | 10.69154 | 30 
40 | 9.30582 | 9.99093 | 9.31488 | 10.68512 | 20 
50: 9.311905 9:99068 | | 9.321224 10.678758 | 10-78 
Gr. M | Colin. Tang. | Cotang. Tang. | M.Gr 
Pd 
- 
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A Table of Artificial Sines and Tangents. 
Gr.M. | Sin. | | Colin. 1ang. Cotang. | M.Gr. 
12 ©| 9.31788 | 9.99040 \ 9.32747 | 10.67253,,0 78 

IO | 9.32378 | 9.99013 9.33305 | 10.66635| 50 

201 9.32960 | *9.98986 9.33974 | 0.660261 40 

' 30] 9-33534| 9-98958 9-34575 | 10.65424 | 30 
* 40) 9.34099 | 9.98930 9.35170 110.6480 20 

| 50 | 9.34658 | 9.989o1 | 9.35757 | 10.64243 | 10 

13 o| 9.35209 9.98872 9.30330 |10.63664 |o 77|. 
T0| 9.35752 | 9.98843 9.36909 | 10.63091 | 50 
20 9.36200 9.98813 9.37470 | 10.62524 | 40 
3o| 9.36818 | 9.98783 | 9.38035 | 10.61965 | 30 

| 4019-3734 | 9-98752 9.38589 |10.61411 | 20 
50] 9.37858 | 9:98722 9.39130 | 10.60864 | 10 

14 o| 9.38367 9.98690 9.39677 |10.60323|o 76 
Io| 9.38871 9.98659 9.40212 1 10.59788 50 
20| 9.39368 | 9.98627 9.40742 | 10.59258 | 40 
30. | 9.39860 | 9.98594 9.41200 | 10,58734 | 20 
40| 9.40345] 9.98561 9.41734 | 10.58216 | 20 
50| 9.40825| 9.98528 9.42297 | 10.57763 | 10 

15 0| 9.41229 | 9.98494 9.42895 | 10.57195|o 75 
IO 9.41768 9.98460 9.43308 | 10.56692 5O 
20 | 9.42232| 9.98426 9.44946 | 10.56194 | 40 
3o-! 9.42690 | 9.98391 | | 9.44299 | 10.55701 | 30 
40 | 9.43143 9.98356 9.4477 I10.55213 | 20 
591 9.43592 | 9.98320 9.452711 10.54720 | 10 

16 0| 9.44934 | 9.98284 9.45759 | 10.54250 | o 74 
i0| 9.44472| 9.98248 9.49224 | 10.53776 | 50 
-20 | 9.44905 9.98211 9.46694 | 10.53305 40 
30 | 9.45334 | 9-95174 9.47160 | 10.52839 | 30 
40| 9.45758 |. 9.98136 t | 9-47622 |10.52378 | 20 
59j 9.46178 | 9.98098 9.48080 | 10.51520 | 10 

646 555 S9G60bub: 1} FRE of — 

17 of} 9.46593 | 9.98060 | 9.48534 ; 10.51466'o 73 
Io| 9.46944 |. 9.98021 9.48984 | 10.510616 | 50 
20 | 9.47411 | 9.97982 9.49430 | 10.50570 | 40 
30 | 9.47814; 9.97942 9.49872 | 10.50128 | 30 
40 | 9.48213 | 9.97902 9.50311 | 10.4908g | 20 
50! 9. 8607 | 9.97861 9.59746 | 10.49254 ; 10.72 

Gr.M | Coſin -Þ- SIN. — Cotang. ras, M.Gr 


12 


Ir 


C—— c— 
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A Table of Artifictal'Sines and Tang! 


Gr.M | 


— -—- 


! 9.59188 


9.51991 
9.52349 
9.52704 
9.53056 


L———_—_—__——_—_—C 


9.33495 
945337 5% 
9.54093 
9.34432 
9:534799 
9.55102 


—C—C—_ DO —— 


9.55433 
9.55701 
9.56085 
9.50407 
9.50727 
9.57043 
9457357 
9.57009 
9.57978 
9.59284 
9.59588 
9.55889 


— 


9.59454 
9.59775 


{ 9.00070 


9.00359 


9.00440 * 


OO _—— 
_ ——— ——— 


Cotin. 


Coſin. 


WD ————— 


9.97021 
9.97779 
9.97738 
9.97796 
9.97053 
9.97610 


 ——_— —_—_— 
— — ” 


9.97567 
9.97528 
9.97479 
9:97434 
9.97399 
-9:97344 


9.97299 
9.97252 
9.97 286 
9.97159 
9.97111 
9. _9:97063 
9.97015 
9.90966 
9.90917 
9.96868 


9.96818 


9.96707 


m——n—_—_ 


9.90716 
9.90605 
9.99013 
9.96501 
9.96509 
9.90450 


—— — 
———_—_———_— 


9.90402 
9.90349 
9.90294 
9.96240 
9.96154 
9.90129 


SIN. 


, 


| 


Tang. 


9.511786 
9.51606 
9.52030 
9.52452 


| 9.52870 
|| 953205 


9:53697 
9.54106 
9:54512 
9.54915 


9.55315 


- Rd Ants 


9.50107 


| 9:56498 


9.56887 
9.57274 
9.57658 

9.58039 


— 


9.58418 


9.58794 | 


9.59168 
9-59540 
9-39999 
9.60276 


— 


9.060041 
9.01004. 
9.61364 
9.61722 
9.62079 
9.02433 


* TO. 445835 


10.4389z 


10.4JT13 
10.42726 | 


i 10.42352 | 


Cotang. 
10.48822 
10.45394 
10.47 969, 
10.47548, 
I10.4713% 
IO. 46719 | 
TO. 463 
10.4589), 
10.4548, 

I 0.4508” 


IO. 44258 


I 0.43502 


$0-4190k 


10.41582 | 


10.41206 
10.4083 2 
10.40460 
I 0.40091 
10.39724 


10.39359 
10.38996 
10.38636 
10.38278 
10.37921 
10.37507 


9.62785 
9.03135 
9.03454 
9.63830 
9.04175 


9.64517 


10.37215 
10.36865 
10.36516 
10.36170 
10.35825 
10.35453 


Cotang. 


Tang. 
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A Table of Artificial Sines and Tangents. 


Sin. 
9.60991 
9.61215 
| 9.61494 
9.61773 
9.62049 
9.62323 


9.62595 
9.62865 
9.63133 
9.63398 


9.63662 :* 


9.03924 


Colin. 


me——_—_— — 


9.96017 | 


9.96073 


9.95960 
9.95902 
9.95844 
9.95780. 


———_——_— 


' 9.95304 


I — 


9.95725 | 
9.95668 


9.95009 
9.95549 
9.95458 


9.95242 | 


9.951791 


9.95xE16 | 
9.935052 


9.94988 
9-94923 
9.94858 


9-94793 | 


9.94727 
9.94660 
9.94593 
9.94520 
9.94458 
9.94360 
9.94321 
9.94252 


9.94182 
9.94112 
9.94041 
9:93979 


9.95427 | 


| — 


9.93898 | 
9.93520 | 


_— CO ——— 


—_ 


| 
| 


Taug, 


9.64858 


9.65197 


9.05535 
9.05870 
9.06204 
9.66537 


WEL ons nu  — 


9.66867 
9.67196 
9.07524 
9.67859 
9.68174 
9.68497 


— ———_ 


| I0.35142 
10.3460} 
I0.34465 
I0.34130 
10.33790 
0.33403 


10.33133 
10,32804 
10.32470 
10.32150 
- 10.3 1626 
I0.31503 


9.68818 


| 9.69138 


9.69457 
9.09774 
9.70259 


9.70404, 


————  _ 


9.70717 
9.71028 
9.7133 
9.7104 
9.71950 
9.72202 
9.72567 
9.72872 
9.73175 
9.73476 
9.73777 
9.74077 
9.74375 
9.74673 
9.74909 
9.75204 
9.75 $50 
9.759952 


| ——_— 


Cotang, 


I0.,31162 
10.30862 
10,30343 
I10.30220 
I0.29911 


10.29596 | Ic 


10.29263 
I0.28972 
10.28671 
I0.28352 


10.28944 
10.27738 


10.27433 
10.27128 


10.26825 
I0.26524 
I0.26223 
| 10.25623 


10.25025 
10.25327 | 
I0.25031 
10.24736 
10.24442 
10.24.4468 


Tang. - 


£ 
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| A Tableof Artificial Sines and Tangents: 

Gr. M Sin. Colin. | Tang. Cotang. | M.Gr 
30 0| 9.69897 | 9.93753 . 9.76144 | 0.23855 fo 60 
10 | 9.07II5 | 9.93650 9.70435 | 19-23565 [50 
20 | 9.07332! 9.93606 9.76726 | 10.23278 | 40 

30] 9-70547 | 9-93532 9.77015 | 10.28985 | 30 

401 9.707601 9.93457 9.77303 | 10.22697 | 20 

| 50 | 9-70973 | 9-93362 9:77591 | 10-22409 | 10 

31 o | 9.71184 | 9.93307 9.77877 | 19-221231o 59 
10| 9.71393 | 9.93230 9.78163 | 10.21837 | 50 

| 20 | 9.71601 993054 | 9.78448 | 10.21552 | 40 
30-| 9.71808 | 9.93077 9.78732 | 10.21268 30 

. 40 | 9.52014 + 9.92999 9.79015 - I0.20985 20 
50| 9:72218 | 9.92921 | 979297 10.2070} | 10 

3> o| 9.72421 | 9.92842  9:79579 | 10.20421 |'o 58 | 
Io | 9.72622| 9.92763 | 9.79860 | 10.20140 | 50 
20 | 9.72823 | 9.92683 9.80140 | 10.19860 | 40 
Jo | 9.73022| 9.92603 9.80419 | 0.19581 | 30 
40 | 9.73219; 9.92522 | 9.80697 \ 10.19303 |] 20 
50 | 9-73417 | 9.92441 9.80975 | 10-19025 | 10 : 

33 o| 9.73611 | 9.92359 9.81252 | 10.18748|o 57 
IO 9.73905 9.92277 9.81528 I0.18412 50 
20| 973997 | 9.92194 9.81803 | 10.138196 | 40. | 
30 | 9.74189\ 9.92t11 9.82078 | 10.17922 | 30 
40 | 9:74379]| 9.92027 9.82352 | 10.17646 | 20 
5o | 9.74568 | 9.91942 | 9.82626 | 10.17374| 10 

34 o| 9.74756| 9.91857 9.82899 | 10.17I04|o 56 
10 | 9.74943 | 9491772| 9.83171 | 10.16529 | 50 
20 | 9.75128 | 9:91686 9.83442 | 10.16558 | 40 
30 | 9.75313 | 9.91599 ALLE agar {| Þ-s 
40 | 9.75496 | 6.91512 9:83984 | 10.16016 | 20 
50 | 9.75678 | 9.91425 9.84253 | 10.15747 | 10 

35'o! 9.75359] 9.91336 9.84523 | 10-15437|o 55 
Io | 9.76039 9.91248 | 9.84791, 10.15203 j co 
20 | 9.76218 | 9.91158 9.85059 | 10.14941 | 40 
30 | 9:76395| 9.91069 9.85327 | 1014673} 30 
4o| 9.76572| 9.90976 9.85594 | 10.14405 | 20 
50 9.76747 | 9.90887 — 9.85860 | 16.14140 | 10, 

wy Coſin. Sin, | R Cotang. | Tang.; | M.Gr 

Dd 2 


—_— 
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A Table of Artificial Sines and Tangents. 


9X 


Sin. 
9.76922 
| 9.77095 

9.77207 
\ 9:77439 
9.77609 


| 9-77778 


en n———— _————— 


9.78113 

| 9.78260 
9.78445 
9.78690 
9.78772 
| 9.78934 
9-79995 
9.79259 
9.79415 
9.79573 


- 9.79887 
| 9.860043 
| 9.80197 
9.80351 
| 9.80504 

9.80656 


| 9.80807 
9.80957 


as 1000 
$1254 


9.81694 


9.81548 


9.82120 
9.82269 


Colin. 


9.90790 
9.90704 
9.90611 
9.90518 
9.90424 


9.90330 


9.77946 | 


-144f 8 tas 
9.89050 
0-88 


— > 
* 


9.81402 | 


9.90235 
9.90139 
9.9004J 
9.89947 
9.89849 
9.89152 


——__——_——_ 


9.89653 - 
' 9.89554 


9.89455 
9.89354 
9.89254 
9.89152 


948 


9.88844 
9.88741 |, 


9.88636 
9.86531 


——— 


9.88425 


' 9.88319 


9.88212 
9.88104 


9.87996 | 


9.87887 


9.81839 
"$1983 | 


9.87778 
9.87606 


9.87557 


9.87446 


9.87333 


Tang, 


' 9.86126 
9.86391 

| 9.86656 
9.86921 
9.6718 
9.8744 


9.8771 1 


9.87974 
9.88236 


9.98498 
9.88759 


— 


-TO.12552 


9.89020. 


10.,10459 
| 10.10199 


! 10.06339 


Cotang . 


— 


I0.13874 
I0.13609 
IO13344 


10.13079 
IO0.12815 


— 


10.12289 | 


IO0.12026 
10.117604 
IO,LI1502 
IO.II241 
LO,.10980 


—_ —— 


IO.IQ7IQ9 


| 


10,09939 
I9,09080 | 


10,09422 


— — 


I0.09163 
I0.08905 
10.08647 
I0.08390 


I0,08172 


10.07075 | 


| 10.07619 
1 10.07302 


10.07106 
I10.06850 


10,06594 


10.06081 
10.05829 
10.05574 
10.05319 


10,05005 


9.824101 g,87221 | 


| Colin. | Tang. 


10.04810 


— 


Tang. 


Cotang. 


OM 
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_ A Tableof Artificial Sines and Tangents. 


Gr. M 


42 © 
IO 
20 
3O 
40 
5O 


43-9 
TO 
20 
JO 
40 
50 


— 


44 © 


20 


3O 
50 
[45 © 
Gr.M 


Io! 


40 


Sin. 


| — 


| 


9.82551 
9.82691 
9.82820 
9.82968 
9.83106, 
9.83242 | 


9.93378 
9.83513 
9.83648 
9.83781 
9.53914 


EEELEIL———_— erent 


| 9.84948 | 


Colin. 


ts th en. 


' 9.85571 


| 


Coſin. |} 


9.87107 
9.80993 
9.86878 
9.86763 
9.86647 
9.86530 
9.86413 
9.86294 
9.86176 
9.86056 
9.25936 | 
9.65815 


9.35693 | 
9.85448 | 
9:35324 
9.85200 
9.85074 


—— 
_ _—— 


9.84948 


—_— 


SR | 


Tang. 


| —— — 
= 


| 9-95444 


9.95098 
9.95952 
9.96205 
9.96459 
9.96712 


(Tn mm EL —_—_—_— i 


9.96966 


9.97219 
9-97472 
9:97725 
9.97978 
9.98231 
9.958484 
9.95736 
9.98989 
9.99242 
9.99405 
9.99747 


I 0,00000 


| Cotang. 


Cotang. 


— 


10.04902 
10,04048 
ape 2 & 
10.03.54 1 
10.03288 


10.04556 


10.03034 
I0.02781 
10.02528 


I0,02275 | 


I0,02022 


I0,01769., 


—_ 


IO.O1510 
I0.01264 | 
IO.OIOIT 
I0.00756 


I0.00505 j 


10.00253 


I 0.00000 


—_ 


_Tang., | M.Gr. 


3 — 
, 


lo 45 


—_— 


\. 


LY 
— 


and agailt it -on the left hand, 
Arch anſwering thereunto. 

But if you find not your juſt number, then take the neareſt inthe 
Table; which you ſhall find exa& enough for Inſtrumeutal Obſervations. 


Explanation of the Table by Example. 


2. But ſuppoſe 9.73997. be a Sine given, and the Arc | 
cd; therefore ſeek in the ſecond Column amongſt the Sines fof 9.73997. 
I find 33. degr. 20. min. which is the 


1. C\Uppoſc it be required to find the Sine and Tangent of 30. degr.20. 
min. therefore [ ſeek the ſame in the firſt Column on the left hand 
under Gr. 1. and find the Sine thereof 9.70332. and the Tangent 9.76726. 
its Coline. 9.93606, and the Cotangent 10.23278. 


h theref IS requi- 


A Table, 


11s The Atof SU RL x 
A Table of Logarithms. 
| | | Logar. 
N LURE. 1 96. 1 ST" fry $a 
Rn [3 | _— 132; 2,12057 
BY oa | T 6 245 88 1,944.46 132 2,12785 
" *y 0,00000 44 Y = nd 69 1,94939 1335 | 2,12710 
L- | 5 53 | 134 / 
# 4 6 lc 60%; FFY 1,66276| go 195424113 2,13033 
2 0,z0logt 4 67210| 91] 1,95904 | 135 3 
247713] 47 | 1507 63791130 | 2,13354 
ns AAR. 48 | 1,68124] 92 | 106848 137 apt + 
4! 0,00204 1,69020| 93] 1,9 8 | 2,13988, 
49 13 |13 , 
5 | 0,69897 1,69897 | 94 | 1,973 2,14301 
4| 0,77815| 50 21.9972 45591 2 6 
I | 1,707571 95 0 140 | 2,14013 
7 0,84510 Z I 71600 90 99 EF I } 2,14922 
0 0,90309 | 5 , : 1,98677 141: 2, 
427} 97 2,15229f 
on 0,95424 | 4, 5g p46 98 e404, he 215 34] 
1761 r,04139| 55 | 174036) 99 2300000 | 144 | -2,18 30 | 
A Bk. 6 | 1,74819|100| 2, 145 | 216137 
12| 1,07918| 5 "756587 | 101 ret”: 22}, Fin þ ks 6 
3] wriaoel Set og hon 4d eel 
14 | 1,14 85 |103| 2,01 , 026 
IS 1,176cg | 29 Yar awd ah tas, =p 6 | 2219316 
ih] te2oqrey fol a7205 {Craze | 155 | 2.3500? 
17 | 1,2304 219; 106 | 2,02530 89% 
HE ABENMEIRHIEDT 
Ig | 1,278 T5 64 1,60648 109 2,03342 bob | 2,18469 
20 | 1,30I0J 65] 1,81291 | oy 3743 I A 2,18752 
21 | 1,32222| be 1,81954 _—_ 2,04159 4 4 | 2,19033 
22| 1,34242 67 | 1,82607 | I11 | me 5+ 2,19312 
23 To30173 | 68 | 1.87251 112 at" 4 | 2,19590 
| 24| 138021 69 : $3885 nos”, | pt Cai 128 2,19866 
"2 1,39794 ol 1 84510 C24 f. SyjEJOY 4. 2,20140 
2 hen. as 1,95126 2 Ne I60| $,20412 
271] 5:43 | 1,85733[116| 2 161 | 2,20083 
20 |- 1544716 74 1,86 2 | [17 | 2,008I9 "1 77 o0<1t 
Ti | 1,460240 T3 . wit IIS a, 07188 wo "4M 
3o | 147712] 74 n 87506 II9 _— 14 2,21484 | 
31 | 4d 73 1.88081 I20 wr ee ©. 2,21748 
Z2 Girls? 77 | 188649 | 121 616 | 162 2,22011 
3| 1,51 89209 | 122 2,0 272 
Y 7h 1,53148 75| 189763 O23 —_— 222531 
35 | 1,34407 62 1,90309 I24 299691 | 169 2,22789 
i7| 51820 | Br | wgadg8| 1251 20ghg| 176] 2204 
7 37 I +22 5 2.22200 | 
SEEZ HEE open 
39| 1, 2420 | 120; 2,1072 80 
1 pomns| £4] xguca} nab! 0591473 1 242300) 
I => > DA A 
42 #,62325 | 86\ 193952 | 13x 211727 [175 | 2124304 
43] 1,63347 | 87 | 1939 
| : 


— ——— 
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A Table of Logarithms. 

N. | Logar. | N. | Logar. N.. Logar. | N. |  Logar. 
176 2,24551 220} 2,34243 | 264 | 2,42160| 308! 2,48855 
177 | 2524797 | 227 | 2,34439 | 265 2,42325 [309 | 2,48990 
178 } 2,25042 | 222 4,34035 | 208 2,42468 1 310 2549136 
179| 2,25285 | 223 | 2,34830 22 | 2_4 205k 311 | 2,4927 
180] 2,25527 | 224 2,35025 |268| 2,42813 | 312] 2,49415 
| 18x | 2,25768 | 225] 2,35218 | 269] 2,42975 | 313 | 2,49554- 
182| 2,20007 226 2,35411|270| 2,43130|314| 2,49693; 
183 | 226225 |227| 2,35603 | 271 | 2,43297 | ZI5 | 2,49831 
184 | 2,26482 |228 | 2,35793 | 272| 2,43457| 316 | 2,49969 
185| 2,26717 | 229-| 2,35963 | 273 | 2,43616| 317 2,50106: 
186 | 2,26951 | 230| 2,36173| 274 | 2,43775| 318 | 2,50243 
187 2,27104 | 23T | 2,30361 275 2,43933 | 319| 2,50379 
188 HATING} SIX 2,36549| 276 | 2,4409g1 | 320| 2,50515 
189! 2,27046 | 233 | 2,36736 | 277 2,44248 | 321 2,50050 
190 | 2,27875 | 234 | 2,36922 | 278 2,44404 | 322 2,50786 
I91 2228108 | 235 2,37107 | 279 2,445060 | 323 2,50920 
Loy hee hd bead Fueled bro oe ed Foy 
I 2< , 7 þ 4 , 

$6 22287800 238| 2,3765 282 Ed aet< 326| 2,51322 
195 | 2,29002 239| 2,37940 | 263 £2+433779 a a ds 
196 | 2,29226 | 240 2,38021 j 284 bat bs 322 [203 597 
1197 | 2,29447 | 241} 2,38202 285 | 2,45404 | 329 [251720 
198 | 2,29666,| 242| 2,38381 | 286 2,45036 330 * ink J 
199 | 229885 | 243 | 2,38561 | 287 | 2,45789| 331 \ 2,51903 
200 2,30103 | 2441 2,38739 | 288; 2,45939 | 332| 2,52114 
201 | 2,30340.| 245 | 2,38917 | 289 | 2,46090 | 333 þ,,2,52244 
202 2,30535 240} 2,39093 | 290 GT > 334 | 2352375 
203 | 2,39750 | £47 | 2,39270 | 291 | 2,403 ; 333 —_— 
204 | 2,30963 1248 | 2,39445 | 292 2,4653 335 | 2,52634 
50g |; 3807S | 249 2,39620 | 293 | 2,46097 | 337.| 252763 
206 | 2,31307 | 250 | 2,39794 | 294 | 2,4 $5 Thdl [Barton t 
207 | 2,31597 | 251 2,39907 | 295| 2:49992 | 339 |,2,53020 
208 | 2,318c6| 252 | 2,40140 | 296| 2,47129 | 340| 2,53148 
209 | 2,32015| 253 | 2,40312 5297] 2,47270 | 341 | 2253275 
210| 2,32222|254| 2,40483 | 298 2,47422 | 342 | 2,53403 
nl acrolare| Doogte|enl era 
212 132034} - 4 | ; : | 
213; 2,32538 257 | 2,40993 | ZoT | 3-422 90 345 215378: 
214 | 2,33041 | 256 2,41T162 j 302 me 346 | 2,5390 
2I5 } 2,33244 | 259| 2,41320| 303 pt I 347 2934038 
216 | 2,33443 | 200j 2,41497 | 304; 2,46297 1 345 | 25415 
277 2,33646 bk 2,41604 | 305 2,404 O | 349 | 2,54203 
218| 2,33846 | 262 2,41630|306| 2,48572 | 350 | 2,54407 
219| 2,34044 | 263 | 2,41996 [307 | 2,48714| 351 | 2,54531 


- 


Ales 


| I20. 
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A Table of Logarithms. 


Logar. | 


_- _ 


| 2954054 


2,94777 
2,54900 
2,55023 
2,55145 
2,55267 


2,55388 


2,55509 | 


2,55630 
2,935797 
2,55871 
2,55991 
2,560110 
2,50229 
2,56340 
2,50407 
2,56585 
2,56703 
2,50820 
2,50937 

2,57954 


2,57171| 


2,57287 


2,57403 | 


2,57519 
2,57034 
2,537749 
2,478 4 
2,57978 
2,58092 
2,58200 
2,58320 
2,55433 
2,50 546 
2,50059 
$9771 
> 28883 
2,59995 
2.59100 
2,59216 
2,59329 
2,39439 
2,59549 
2,59660 


os 


| 


| 426 


| 


427 
428 
429 | 
450 | 


Logar. 

2,57769 
2,59879 
2,59988 


' 2,60097 


2,60206 
2 603 I4 
2,00423 
2,00530 
2,006} 

2,00745 
2,00853 


: 2,00959 
2,01066 | 452 


2,01172 453 


| 


N. | 
440 

441 

442 | 
443 
444 
445 | 


446 | 


447 
448 
449 
450 
451 


261278 454 
2,61384 455 
2,61490 | 456 
2,61595 | 457 
2,61700 | 458 
2,61805 | 459 


2,01909 
2,02014 
2,02116 
2,02221 
2,62325 
2,624.28 
2,02531 


2,62634 | 


2,602737 
2,62839 
2,02941 
2,03043 
2,03144 
2,03246 

2,03347 
2,63440 
2,63545 


| 2,63649 
2,037.49 | 


<4 63849 
2,03949 


2,04045 ! 


2,64147 


2,64246 | 


J 


460 
461 
402 


463 


405 
466 


497 
468 
469 
470 
471 
472 


; 2.65669 IT) 2 
2,67761| 520} 
2:67852 521 


404 | 


Logar. 
2,04345 
204444 


zz 64542 | 


2,04040 
2 647 38 
2,64836 
2.04933 


2.65031 


2,65128 | 


2 05225 
2.65321 
2,05416 
2,05514 


2,05610 | 497 
2,05700 499 
2,65801 | 499 


2 05999 


2,05991 
2.66086 


266181 
2.66276 


- 66370| at © 
2,66464 506 
2 "66558 507 
2 "66652 508 
2,00745 | 509 


266838 
2,00932 
2,07024. 


2,07117 


2,07210 


2,07302 


2,07394 


2 (65486 
2,67579 


2,07943 | 
2,68033 
2,08124 
2,08214 
2,08305 


2.68395 1527 | 2; 


1 524 


5OO 
5or | 
502 
503 
504 


51O 


II 
512 
513 
514 
515 
-16 
517 
518 


522 


3-3 


hd 
5-20 


2, > 68664 
2 68753 
2,08842 
2,08931]| 


- 2,09020 


2,09108 
2.69196 
2,0y285 


m—_—_— 


— 


| 
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A Table of Logarithms. 


\T 
+> 
| Þ) 


A 
> 
a 


A 
AT 
oO 


Logar.” ' 


2,721601 
2,72263 
2,72340 


(237 2349 


2,7 2509Y 
2,72591 
2,72073 
2,72734 
2,72035 
2,72916 
2372997 
2,73078 
273159 
2,13239 
2,73320 
2,7 3490 
2,73450 
2,73500 
2,73040 
2,737119 
2,73199 


| 2,73878 


2,73957 
2,74030 
2,74115 
2,74191 
4/4] 
2,74351 
2,74429 
2,74507 
2,74585 
2,74663 
2,74741 
2,74 


2,74973 
2,7 5951 
2,75128 
2,75205 
2,75282 
2,75350 


'2,75433 


2,755 LE 
2,75587 


819 
2,74896 


——— 


Logar. 

2,75064. 
2,757 40 
257 58 I 5 
2,75891 
2,7 5967 


2,76042 


2,76116 
2,760193 
2,76268 
2,70343 
2,76418 
2,70492 
2,70567 
2,70641 


| 2,76716 


2,76790 
2,70864 


| 2,76938 


2,770I1 
2,77085 
2371159 


5/743” | 


2,773095 
2,77379 
2,77452 
2,77525 
2,77597 
2,77070 
2,77743 
2,77815 
2,77867 
2,77960 


2,75032 : 


2,78104 
2,78175 
2,702.47 
2,75319 
2,75390 


2,78402 ; 


2,78533 
2,7.8604 


2,78675 


2,78746 | 
| 2,78816 


[5 
ou: 
Ln 


617 
| 616 


».Y 
+» 
SS 


! 2,01291 


"2,8t024 
} 2,81690| 700 


Logar. 


2,78887 
2,78958 
2,79028 
2,7 9099 
2,79169 
2,19239 
2,19309 
2,79379 
2519349 
2,79518 
2,79588 
2,79057 
©57 V7 
2,79796 
2,79305 
2,589934 
2,00003 
2,9CO72 
2,90140 
2,80208 
2,90277 
2,60346 
2,50414 
2,060402 
2,80550 
2,8c618 
2,00656 | 
2,90753 
2,90621 
2,60889 | 
2,90956 

2,61023 
2,81090 
2,01157 
2,61224 


OO 
Q\ 
O 


©) 
RI 
to 


Q 
mJ 
(®.S] 


— 


2,513586 6g5 
2,81425 [% 
2,8149T | 
2,81555 / 


2,81756| 701 


2,601822|' 702]. 2 


| 


aa 


———— 
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A Table of Logarithms. 


; N. 


713| 


703 Nats | 
{704 | 2,84757 


Logar. 


2,84819 
2,64880 | 
2,54942 

2,85001 | 


| 2,85065 


2,85126 | 


| 2,05167 


2,85248 
2,35309 
2,95370 
2,05431 


' 2,8 5491 


2,85552 


2,85012 


2,55073 | 


2,55733 
2,95793 
2,855 54 
2,05914 
2,85974 
2,80034 
2,86094 
2,06153 
2,80213 
2,066273 
2,06332 
2,86392 
2,80451 
2,00510 


Logar. 


- 


2,67332 
2,87390 
2,874.46 
2,07506 
2,87 504 
2,97022 
2,87679 
2,87737 
2,37795 
2,87052 
2,67910 


900024 
2,060801 
2,88136 
2,88195 
HS 5R 
2,6030 
> $836 
2,60423 
2,88479 
2,88536 
2,88592 
2,88649 
2,88705 
2,60762 
2,86818 
2,80874, 
2,88930 


2.89042 
2,69093 
2,89154 


2,89265 
2,69321 
2,89376 


IE) 
©O 
__ 


2,89542 
2,89597 


SI 
IJ 


2,89708 


2,89763 


2,88986 | 


2,69209 | 


2,07907 | 
2,0 


———_——— 


2,89431 | 
2,89487 j 8 


2,89653 1035 


' 2,69672 


| 2,90146 


' 2,90303 


2,91098 
2,91751 


Logar. 
2,89816 


2,89927 
289982 
2,90037 


2,90091 


2,90200 
2,90215 
2,90309 


2,90417 
.2,90472 


2,90520 | 


2,90580 
2,90633 
2,90687 | 
«90741 
49079) 
2,90848 
2,90902 
2,90950 
2,9F005 
2,91062 
2,91116 


2,91109 


2,91222 | 


291277 


2,9132 


'2,91301 


2,91454 
2,91407 
2,91340 | 


2,91593 1" 


2,91045 


2,91908 


2,91960 |. 


{ 2,yu2012 


2,92004 


2,92117 | 


SO 
+> 
[-") 


AN 


862 | 


Logar. 


2,92169 
2,92221 
2,92272 
2,92324 
2,92376 
2,924.28 
2,92480 
2,92531 
2,92582 
2,926 
26k 
2292737 
2,92788 
2,92840 
2,92891 
292942 
2,92993 


£93044 


2,93095 
2,93146 
2,93 I97 
2393247 
2,93296 
2;93349 
2,93399 


| 2,93450 


2,93500 


2593551 | 
2,93601 | 


4 | 293651 


2593701 
2593752 
2,93002 | 
2,93852 
2,93902 
2593952 
2,9.4002 
2394092 
2,94102. 
22V4E51 
2,904,201 
-994250 
2,94300 
£94349 | 


"add 


to 


bo 


—_ 


jwOOm-=mKt 


= = % = a FE. 2x 45 ia. 34. ai. . At. Ay. $i. oro trot A es 
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A Table of Logarithms. \ 
N. | Logar. | N. | Logar. | N. | Logar. N. Logar. 
877 |. 2,94300 | 90s 2,95809 1939 | 2,97267 | 970 | 2,98677 
878 | '2,94349 | 909 | 2,95850 | 940 | 297313 971 | 298722 
$79 \ 2,94399 |910 | 2,95904 | 941 | 2,97359} 972 | 2,98767 
880 | 2,94449 |9I1 2,95952 | 942 2,974095| 973 | 2,95811 
$81 | 2,94490 1912 295999 943 2,97451 1 974] 2,98856 
882 | 2,94547 | 913 | 2,96047 | 944 | 2.97497 | 975 | 2,98900 
883 | 2,94596 |914 | 2,96095 | 945 | 2,97543 | 976 | 2,98945 
884 | 2,94645 | 915 | 2,96142 | 946 | 2,97589 | 977 | 2,98989 
885 | 2,94694 | 916 | 2,9618g | 947 | 2,97635 | 978 | 2,99034 
$886 | 2,94743 ] 917 | 2,96237. | 948 | 2,97681 |. 979 | 2,99078 
887 | 2,94792 | 918 | 2,96284 | 949 | 2,97727 || 980| 2,99113 
888 | 2,94841 | 919 j 2,99331 [950 | 2,97772| 9811 2,99167 
889 | 2,94890 | 920 | 2.99379 [951 | 2,97819 | 982| 2,99211 
1890 j 2,94939 | 921 2,90420 952 | 2,97804 993 2,99255 
$91 2,94998 922 2,90473 993 2,97999 | 984 2,99299 
892! 2,95036 | 923 | 2,96420 1954 1.2,97955; 985; 2,99344 
893 | 2,95085 | 924 | 2,90567 | 955 | 2,98000| 986| 2,993! 
894 2,95134 925 2,90614 650 2,98040 | 907 | 2,99432 
895 | 2,95182 | 926 |'2,96661 957 | 2,98091 988 | 2,99476 
896 | 2,95231 | 927 | 2,96708 | 958 | 2,98137 | 989 | 2,99526 
897 | 2,95279 928 | 2,96755 | 959 | 2,98182| 990 | 2,99563 
898 | 2,953286- | 929 2,90802 be 2,00227 99I | 2,99007 
899 j 2,95370 | 930 | 2,96848 |[g0I | 2,98272| 992 | 2,99651 
goo | 2,95424 | 931 | 296395 | 962 | 2,98317 | 993 | 2,99695 
gox | 2,95472 1932 | 2,96941 [563 | 2,95363| 9941 2,99739 
go2 | 2,95521I |933 | 2,96988 | 964 2,9940 995 | 2,997 02 
903 | 2,95569 {934 | 297035 1965 ; 2,98453 | 990 | 2,99826 
go4 | 2,95017 | 935 | 2,97081 | 966 | 2.98498 | 997 | 2,99869 
905 | 2,95664 | 930 | 2,97128 967 | 298543 | 995 | 2,99913 
906 | 2,95713 | 937 | 2,97174 | 96S | 2,98587.] 999 | 2,99956 
g9o7 | 2,95761 |938 | 2,97220 [969 | 2.98032 | 1000 | 3,00000 


mw 
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An Explanation of the former TABLE 
of Logarithms. - 


into eight Columns, or Spaces; whereof the firſt, third, 

, and ſeventh, having the Letter 1. at the Head thereof, are 

the Numbers ſucceſſively continued from 3. to 1000. So that to 
| find the Logarithm of any Number under 1000, you mult find the 
* | Number given ; and againſt the ſame, towards the Right Hand, 
you have the Logarithm thereof. 


ſirwa ch Page in the former Table of Logarithmy, is divided 
h 


EXAMPLE, 


Suppoſe the Number given, be 720, and its Logarithm is re- 
uired ; therefore in the third Row, unger the Title N, I ſeek| 
the ſaid Number, and againſt chefane ſtands 2,85733 , which is 
the Logarithm deſired. f 

But if a Logarithm be given, and the abſolute Number there- 
to belonging 1s required ; then ſeek out the Logarichm under the 
Title, and againſt the ſame towards the Left Hand, 1s the abſo- 
lute Number anſwering to that Logarithm. 

If you cannot find in the Table the jult Logarithm you ſeek 
for, you muſt take the neareſt thereuoto; or in the Table of Sines 
and Tangents, you may (if you pleaſe) make proportion ; ſo ſhall 
youtake the Logarithm to a Minute: but 1n ſuch caſes your own 
Judgment may beſt inform you. 


The End of the Third Book. 


—__ 


Art of Surveying, 


The FOURTH HOOK 


Wherein 1 1s ſhewed, © 


On 


How to take the Exa&! P L OF 
of all Manner of GROUNDS \whatloever, 
after Several Ways: 


BY FRE. 


PLAIN TABLE. 


AND 
How to Caſt up the Juſt Quantity, Lad Content 
thereof, in Acres, Roods, and Perches. 


Andalſo, How to Incloſe, and Take in a 


LORDSHIP. 


That lieth in Common, or in Open Fields, 


And to Draw a Perfect Map thereof.| 


AND ALSO::: : 
How Statute-Meaſure, may be Reduced to Cufto- 
mary-Meafure ; and the Contrary. 


” G _ 


As it was formerly Publiſhed by the Author 


LY INCENT WING, Math. 


LOND & N, 


Printed for Awn/ham and fohn Churchill, at the Black-Swan, 
in Pater-No er-Row, M DC XC IX. 
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BOOK IV. 


j 
| ce ae” 
Y 


The PROE M. 


HIS was the Sixth Book, which is now made the 

Fourth, being the Eſſential part of the whole 
Book, as my Uncle, Mr. Vincent Wing, Printed it, for 
the PraQtical part of Surveying ; and has gained the Ap- 
probation of moSt of the AbleS$t Surveyors of this Nation : [I 
have therefore only taken out his Twentieth Chapter, 
| and added it with Additions in the Second Book ; viz. in 
the Third Part of the Book of Geometry, being the 

| Ninth Problem ; being (a5 T conceive) in a more conve- 
nient place for that purpoſe. And what is deficient, or 
wanting in this Fourth Book, I have largely ſupplied in 
my Appendix hereunto adjoyned ; to which I refer the In- 
| genious Surveyor for further Satisf afFion, | 


CHAP: 


120 


The Artof SURV EYING. 


© #I%Z 


þ 


_— EE. 


CHAP. cH 


A Deſcription of the Plain Table, with ts 
ſeveral Parts, and Compoſition, &c. 


MONGST the manifold Inſtruments which have hither- 
to been invented, for the Exact and Speedy Plotting and 
Meaſuring of all kinds of Land, there 1s none foplain and 

4 perſpicuous in Uſe and Practice, as this Inftrument, and 

thereforeit aptly recerveth the Name and Appellation ob the Plaiz- 

Table: And albeit this Inſtrument (as well as any other) may be 

{lighted and abuſed by the Ignorance of the Common Mecha- 


\nicks, and other Illiterate Pretenders to the Art, that {carce ever 


underſtood. what the Mathemaricks were ; yet why ſhould it deter 
any Artiſt from the Uſe and Practice thereof, fceing we may not 
only, with more caſe and exactneſs, and with les tear of Errors 
and Miſtakes, attain our deſired Aim far better th:reby, than can 
(poſſibly): be done with any other Inſtrument whatſoever, as is 
well known to all Practical Surveyors, who are acquainted both 
with the Uſe of this and the reſt ? And yet I can't but highly com- 
mend the Theoaolite, Circumferenter, and the Perador, as{nitru- 
ments very uſeful upon ſome occaſions ; neither. dare I reject, as 
uſcleſs, either the Toporraphical Inſtrument, and Croſ-ſtaffe of 
Mr. Diggs, the Familiar Staffe of Mr. John Blagrave, the Geoacti- 
cal Stajfe, and Topographical Glaſs of Mr. 4rihur Hepton the 
Seftor, Croſs-Staffe, and the Panaoron of my late Worthy Friend 
Mr, Georoe Attwell, or any other commodious Invention that hath 
hitherto been wittily deviſed, for the exatt Flotting, and.ſpeedy 
Menfuration of all manner of Superkictes, as Land, and the lily, 
But in regard the Authors themſelves have 1m their own Works 


| (to their exceeding Commendation) deſcribed both "the Making 


and Uſe of the ſaid Inftruments, I ſhould here bur tire my Rea- 
ders to reiterate what they havealready ſhewed citewhere, ard:to 
make theſe tew Lines {well beyond their inten ded Bounds: And 
beſides, V.r. Aaron Rathborne, in the beginning of his 1 h:rd Book, 
and my Loving Friend, Mr: Wzil:m Leyboxrn in the tirſt fiveſ 
Chapters of his Second Book, have very well faved me that labour; 
where they have excellently treated, both of the Compolittonand 
Uſe of the moſt Material and Commotdious Initrumeuts now wu 
teing, to which the Semcircle may be added, us being inferiour 
to none of the forementioned. Wheretore 1 ſhall now come to 
ſpeak of the Compoſition of the Plain Table, which indeed is the 
Inſtrument, of whoſe Uſe alone we ſhall atterwards rreat. 

This Injtrument (commonly known by the Name of Geozzetri- 
cal, or Plaia Table) 15 in the Faſhion of a Paraliclogiam, or Long, 
Square,” containing in Length about 14 Inches and a halt, ores 

: Breadth 


ren, 


_— — 


[equal Diviſions, as of 10. 12. 16. 20. 24. and 32 parts in an Inch ; 
[alſo belongeth to this Inſtrument a Box and a Needle, which is 


{grees, which is covered over with clear Glaſs. 


Y >. % 
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Breadth 11 Inches ; and were 1t not for warping, it mi,zht. be 
made of one Board, but for avoiding that, and for the ccaveni- | * 
ency of Carriage, the beſt way (as they are uſually made) is to | 
have it of three Boards in breadth, with a Ledge at each end tor | / 
holding them together, - and making rhe Table of due length : 
whereunto belongeth a joynted Frame, that when the five Boards 
are ſet together, and a Sheet of Paper put thereon, the Frame 
may bind the ſame fo faſt and ſmoothupon the Table, that when 
youcome into the Field, you may neatly deſcribe a Plot of your 
Land, Wood-Ground, or other Incloſure, upon the fame, as ſhall 
be afterwards ſhewed. | 

Again, Let the Sides of the Frame of the Table be divided in-_ 
to equal parts, or Scales, for the drawing of Parallel Lines when 
you ſhift your Paper, and pur on another Sheet. And on the other 
ſide your Frame, it would be very neceſſary to have projected up- 
on it, the 360 Degreeg of the Circle from a Center made about 
the middle of the TabF, which will be of excellent uſe in Wet and 
Stormy-Weather (as my Worthy Friend Mr. Leyboarn well advi- 
ſeth) when as you cannot keep a Sheet of Paper upon the 
Table. | | 

To this Inſtrument there belongeth a Rule, vr Index of Braſs, 
which muſt contain in length at leaſt 16 Inches, in breadth about | 
2 Inches, and in thickneſs 5 of an Inch. Upon this Index are to be 
placed two Sights, both of one length, the one having a Slit below, 
anda Thread above, and the other a Slit above, and a Thread be- þ : 
low, ſerving to look forward and backward, when you are upon 
Plotting ; and theſe Sights mult be lo placed upon the Ruler, ei- 
ther with Screws, or ſquare Mortiflſes, that both the Sights may 
be equi-diſtant from rhe tiducial edge of the Ruler, Moreover, 
upon the Face, or upper part of this Ruler, are ſeveral Scales ot 


ſerving to lay down the Plot of a Field according to what propor- 
tion ſhall be thought moſt convenient for that purpoſe. There 


to be placed on the Side of the Table, with two Screws ; and in 
the bottom of the Box is placed a Chard, divided into 360 De- 


Laſtly, On the backſide of the Table is a Socket of Braſs faſt- 
ned to the Table with three Screws, into which Socket muſt be 
put the Head of the Three-legged Statt, which tor Portability, is 
uſually joynted in the middle. ; 


F f CHAP. 
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CHAP. I 
The Uſe of the Scale and Protrattor. 


PON the Braſs Rule are ſeveral Scales of equal parts, as I 
ſaid before, as of 10. 12. 16. 24. and 32 parts in an Inch, 
w 


whoſe Uſe are principally to lay down, upon Paper, the length 
of any Line taken inthe Field in Perches, 

Upon the ſame Rule (or upon the Pocket-Rule) is a Scale of] 
Chords, which ſerveth to protract and lay down upon Paper, | 
the juſt quantity of an Angle ; for if you open the Compaſſes 'to 
6o Degrees thereof, and with that extent deſcribe an Arch, you 
may therein ſet off what Degrees and Minutes you plcaſe, by ta- 
| king the juſt Extenſion thereof fromthe Scale, with the help of 
your Compaſles. 

But in the PraQtice of Survey, when the Weather is moiſt, and 
you are forced to take the Quantity of Angles by the Degrees on 


the Frame of the 'Table, or by a Semicircle, you may ſpeedily per- 
form the Work thereof by the Protractor. : ain hom 


The Figure of the Protradfor, and its Scale. 
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' Suppoſe it be required to lay down on Paper the true quantit 
of an Angle of 50 Degrees taken in the Field, upon the Line MN, 


D\ 


N B MN 


from the Point B, upon which Point place the Center of your Pro- 
tractor, in ſuch wiſe, that the Meridian Line thereof, noted with 
the Letters AHB, may lie exactly upon the Line MBN ; ſo that 
the Center of the Protractor noted with H, lie exactly upon the 
Point B; then in the'Limb of the Semicircle at 50 Degrees, note 
the Point D, and draw the Line B D; ſo ſhall the Angle D BM 

contain bs Degrees. b 
'| But if MBD werean Angle given, and the Quantity thereof 
required, then place the ProtraQtor as before, and the Limb of the | ' 
Semicircle will tell you that the Angle DBM 1s 50 Degrees, and 
(laying the Meridian Line of the Protrattor upon the Line DB) it 
will give you the Angle N.BD to be 130 Degrees, it being the 
Complement of the Angle D BM to the Semicircle 180 Degrees, 
But theſe things you will find ſo eaſte, that T need not infift further 


'thereon. 
L 


CH A F. - IL 


Of the Chain, with the Divifion and Uſe 
4. thereof. | 7 


# * 
w," 


OME Surveyors ſtill Work by a Chaintof 16 parts in -. Perch, 
others (as Mr. Gunter in his Deſcription and uſe of thi! Sector, 
Croſs-Stafte, &c.) divide the whole Chain of 4 Perches, ito 100 
Links ; but Mr. Aaroz Rathborne in his Surveyor, Printed Ano 
1616, makes Diviſion of every Perch into 100 parts: That is to 
ſay, firſt he divides each Perch into 10 parts, calPd Primes ; each 
Prime whereof is again ſub-divided into 10 parts more, which he 
calls Seconds ; and this is commonly called the Decimal-Chain, 
But the Clain that IT have uſually made for my felf, contains in 
each Pole 20 Links, ſo that in the Uſe thereof, I apply it to Deci- 
malOperations, wherein to avoid Prolixity, I account two Links 
Ft2 to 
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'to be one Prime, and one Link to be five Seconds; and yet not-.| 
| withſtanding in ods, or Land-mtaſure (unleſs it be out of 
Curioſity) it is needleſs to go nearer than a Link of your Chain. ! 
But ſeeing my intent in this Chapter, is only to ſhew you how | 
you may ſpeedily Multiply xhe ſeveral Fra&tions of your Chain to- 
gether, as if they were whote Numbers: I will firit ſhew how to 
{ effe&t it by the Decimal-Chain invented by Mr. Rathborne ; and 
then afterwards by my own of 20 Links in a Perch. 
| Firſt therefore, Suppoſe I ſhould meaſure a Piece of Land (ly- 
ing in the Form of an Oblong, as moſt Lands in Common Fields 
do) and find the ſame to containin Length 42 Perches, 6 Primes, 
and 4 Seconds ; in Breadrh 12 Perches,s Primes, and 4 Seconds; 
therefore to effect my Delire, I place my Numbers in all reſpe&s, 
as 1s uſually done in Whole Numbers; and over every Frattion of 
the Mulciplicand, placera Prick, or Point, and at the end of the 
Multipher, place alſo as many Points as there are Fra&tions in that 
Number; then Multiply your two Sums together, as though they 
were Whole Numbers, and the Product will tell you how many 
Perches, and-parts of a Perch, are in that parcel of Land ; only 
. [you mult obierve, That fo many Pricks as you made, ſo many 
Figures muſt you cut off from your Produtt to the Right Hand ; 
ſo will you have the true Value of your Land in Perches, and 
parts of a Perch; as the Example following will more clearly de- 
monſtrate. 

An Example of a piece of Ground, whoſe Length is 42 Per- 
ches, 6 Primes, 4 Seconds ; the Breadth 12 Perches, 8 Primes, 4 Se- 
' [conds; whichare thus Multiplied together, as if they were Whole 
> [ Numbers. | 

Here you ſee there are two Fractions in the FB 
Multiplicand, which are noted with two Pricks 4.264, 
over Head, and as many in the Multtpler, as 1284. . 
they are marked towards the Right Hand; fo 
that, as you ſee, after the Operation is perform- 17056 
ed, becauſe I have four Fractions, I muſt ſtrike 24112 -* 
off with a Daſh of my Pen, the four laſt Figures 8528 
lof the Product towards the Right Hand, and 4254 
then will the Product ſtand thus, 54741976. —- 
which intimate, that there are contained in this 54741976 
piece of Land, 547 whole Perches, and 5555 
parts of a Perch, which 1s near upon half a Perch. 

But becauſe a Chain of 20 Links in a Perch is more ready, and 
altogether as exact as the former, I will alſo ſhew you in one Ope-- 
ration how you may readily and truly work thereby. Therefore 
{ſuppoſe a piece of Land be in length 36 Perches, and 16 Links, 
and in breadth 3 Perches, and 2 Links; and becauſe I have 20 
Links in a Perch, therefore that I may perform the Operation in a 
Decimal-way, I account but half the Number of my Links, and 
then the Sums will ſtand as follow. 


Now 
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Now Mulriplying the two Sums together, as 
before was done, and marking the FraQtion, I find 1” g 
the Sum of the Multiplication to be 11408, "and in ; 
regard of the two FraQtions, T ſtrike off the twolaſt 
Figures of my ProduQ towards the Right Hand, 268 
and then the Sum will ſtand on this wiſe, 114. of: 1104 
which 1s 114 Perches, and one 8th part of a OO], | coecnies 
and ſo much is the ſaid piece of Land, according 1408. 
to Statute Meaſure. 

But if the Land had been 36 Perches, and g Links in length ; 
and 3 Perches, and 3 Links in breadth; then you are to place 
the Numbers thus. 

Multiplying the two Sums together, and from 


the Product cat off the four laſt Figures, becauſe 3 645 
of the four Fraftions. and then the Sum will ſtand 315-- 
on this wiſe 114.8175, 10 thatthe Land contains 

114 Perches, an above three parts of a Perch. ww {25 


- But the Deſcription and Uſe of this Chain, is 36:; 5 
more. tully iiuſtrated in Chap. 2. of the Appendix; 10933 ” 
and in E4p. 3. of the faid Appendix, is the De- —_— 
ſcription aid Uſe of a New Decimal Scale, exat- 11486175 
ly fitted to the Duvition of this Chain. & 


CHAP. IV. 


To take the true: Plot of "a Field at one Station ta Leh in 
any, part thereof, from whence you may « all the . An- 
gles, or Corners, of the ſame, | 


Uppoſe ABCDEF, be a Field to be meaſured. ict cauſe 
white Papers, or viſible Marks, to be ſet up in every Cor- 


ner, or Angle of the ſame ; then make choice of lome c: conveni- 
A 


: o 
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-ent place therein, from whence you may beſt view all the An- 
; ples thereof; in which place, as at H, plant your Table (covered 
with a Sheet of clean Paper), and fo faſten it with the Skrew- 
pin, that. the "Table ſtir not, till your Work be finiſhed. Then 
placing your Index upon the 'Table, lay the Fiducial-line thereof 
upon the point H, repreſenting the place of your Station ; and 
then direCt your fight to A, and draw a Line with your Compaſs- 
point by the ſide of the Index upon the Paper ; which done, di- 
rect your fight to B (till keeping the edge of the Index upon the 
point H) and draw a Line, as before; and ſo in like manner di- |. 
re& your Index to C, D, E, and F, drawing lines upon the Paper 
| by the edge of your Index, with the point of your Compals, and 
having finiſhed the ſame, meaſure with your Chain the diſtance 
of every of thoſe Marks, from the place of your Station at H, 
and then by the help of your Scale and Compaſſes, ſet the ſame 
Diſtances, from the point of Station at H, in the Lines drawn 
| upon the Table, making a ſmall prick with your Compaſs-point, 

at the end of every of them ; then with the point of your Black- 
lead Pencil, draw a ſmall Line from one point to another, as namely 
from A to B, from BtoC, and from C to D, &c. fo ſhall you 
have upon the Table, the exact Plot of your Field. 


I 


* 


CHAP. V: 


To take the Plot of any Field at one ſtation, 11 
any one Angle thereof, from whence all the 
other Angles may be ſeen. 


-, Irſt, as before, ſet up Whites in every Corner. of the Field, as 
| at BCDEF andG; then make choice of the moſt con- 


venient Angle therein, from whence you :may beſt view all 
the reſt, as A, which ſhall repreſent your place of ſtation ; and 
| having 


m—_ dd —_—_— — 
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the Index to the point A, and direct the'fights to B; then: draw. 
the Line A B upon the Paper, and with your Chain meaſure the 
Length thereof, and ſet it down by the help of your Scale, from 
Ato B. ; 

Then, ſecondly, from the ſaid point A, turn your ſights to C, 
your ſecond Mark ; and then draw with the one point of your 
Compaſſes, upon the Paper, the Line A C, meaſuring the Di- 
ſtance, and ſetting down the Length by the ſame Scale, . as you 
was before taught. | | | 

In like manner direct your ſights to D, E, F, and G, and draw\ 
ing Lines upon the Paper, meaſure with your Chain, the Diſtance 
of each of the ſawe Angles from your Station-point at A, where 
your Table is planted ; then, with your. Compaſſes, take from 
the Scale the ſaid Diſtances reſpectively, and ſet them down from 


ſhall you have upon the Paper, the points A BCD EF, by whic? 
Marks you may, by the help of a Black-lead Pencil, finely point; 
ed, deſcribe the Lines AB, BC, CD, DE, EF; FG, GA; 
which will exa&tly repreſent the juſt Figure of your Field upon 
the Table, which will be greater, or leſſer, according to the Scale: 
you work by. | 


CHAP. VL 


To take the Plot of a Field at two Stations, 
when as all the Angles thereof cannot be 
ſeen at one. | 


by. 


the Ground, that you cannot trom any one place of theÞield, 
e all the Corners and Angles thereof ; in which Caſe it beho- 
veth the Surveyor to make choice of two of the moſt convent- 
ent places within the ſame : So that here you are to perform 
that by the help of two Stations, which before was effected at 
one. | 
Suppoſe therefore, that the Figure noted with the Letters 
CDEFGHIKLM, bea Field to be plotted, which herh fo, 
that from no one place all the Angles thereof can be ſeen ; there- 
fore I make choice of two places within the ſame, for my Stati- 
ons, as A and B, where I can conveniently view all the Angles. 
And firſt, I plantzmy Table in A, from whence TI can ſee the An- 
| Rich MCDEF; then placing the Edge of my Index (after the 
able is fixed) upon the point A, I dire& my ſights ſeverally to 


I* oftentimes hapneth, through Hills, or the Spaciouſneſs of 
e 


having fixed your Table there, as before is taught, apply the| 


the point A, upon the ſeveral Lines, A Da $0 op {o |- 


all the Angles within my View, as to MCDEF, drawing Lines 
a 
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FR 
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Cad 


' as before is direQed in the preceding Chapters ; which done, I 
meafure every of them with my Chain, and note them down 
from my Scale, as formerly I ſhew'd. 

_ Then (my Table remaining fixg?d) I view: the other parts of 
the Field, and make choice of the Point B for my ſecond Station, 
becauſe from thence I can ſee all the other Angles of the Field ; 
then ſetting up a white, or other Beacon there, I go back to my|. 
firſt Station at A, (where my Table ſtands fix*d, as I left it) 


a 


-} 
. 
- 


upon which point T move my Index, till through the ſights there- 
of, I eſpy the Mark at B; which done, I ſtrike a Line by the 
tducial Edge of the Index, with my Compaſs-point, extending 
It quite over the 'Table, as is repreſented by the Line Z X ; which 
being thus performed, I meaſure the ſtationary Diſtance A B, 
finding it 53. Perches, 5. Links (or 25. Seconds, ) Which I ſet 
down,rom A to B, the place of my ſecond Station, by the help 
of my Scale and Compaſſes, in ſuch fort as T have formerly 
ſhewed. 

Secondly, I plant my Table upon the Point B, and laying the 
Edge of my Index upon the Line Z.X, I turn the Table abour, 
till through the fights I behold my firſt | Station at A; then ] 
Skrew the Table fait to the Staff; afterwards moving *my Index 
upon the point B, I direCt the ſights firſt to G, drawing the ob- 
{cure Line B G, containing 50 Perches, 5 Links : Then again 1 
dire the Index to the Angle H, and find it diſtant from, my 
ſtation 44 Perches, 12 Links, or 60 Seconds ; and thus turning 
my Index about upon the point B, I draw obſcure Lines towards 
the other Anglesat I, K, and L, as I did before, and) meaſuring 
their reſpective Diſtances with, my Chain, I prick down the 
ſaid points I, K, and L, upon my Paper, ever obſerving to take 
off with my Compaſſes, upon the Scale, the exat quantity of 
Perches and Parts, -meaſured with the Chain. Lalitly, the fe- 
veral Points, or Angles of the Field, at CDEFGHIKL and| 


M, being tound out, and mark'd upon my Paper, I draw the 
5 Lines 
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Lines CD, DE, EF, FG, GH, HI,IK, KL, LM, and MC, | 


which will repreſent upon the Table, the exaCt Plot of the Field 
to be meaſured. | 


—__ 


CHAT. vil 


To take the Plot of a Field from'two Angles, 
when as all the faid' Field cannot be ſeen 
from one. | j 


THis work differs little from the former, for wheras there 

you made choice of. two places within the Field, for your 

two ſtations, from whence you may view all the angles; fo here 

you muſt take two of the moſt convenient angles for the ſame 
purpoſe. Therefore ſuppoſe this figure ACDEFGBHI K, be] 

a Field to be plotted, whoſe angles cannot all be ſeen from any | 

one angle thereof, but .as I go about the Field to view the ſame, 


| 


I immediately ſee, that the Angles A and B, are the moſt fit 
and convenient for my purpoſe, being ſeated upon higher ground 
than any of the other ; wherefore, ſetting up a Beacon 1n the An- 
gle B, { eupair to A, where I plantmy Table, and faſten it with 
the Screw-pin; Then upon the point A, I apply the fiducial edge 
of my Index, and direct the Sights thereof to C, and meaſuring 
the faid diſtance with my Chain 41.50; prick it down/upon the 
paper from A to C, according. to its extention upon t.1e Scale, , 
and I make a prick with my compaſs-point, which will repreſent 
the point C. This done, I turn my index towards D, till 

G through | - | 


” —_ 
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A. 


| 


through the Sights thereof I efpie my Beacon there placed, then 


' [meaſuring the diſtance 44. 08, I ſet it down 1a the faid line, and 


make a prick upon the paper, which will repreſent the pointD. 


{In like manner I deal with the Angles at E and F. | 


* 


Then (my Table remaining fixed) I turn my Index about 
upon the point A, rift throngh the Fay thereof 1 diſcover the 
point of my ſecond ſtation at B, and ice the Thread cut the mid- 
dle of my Beacon there ſtanding: 'Then I meaſure. the diſtance 


finding it 54. oo, which known, T open my Compaliles to 54.up- 


on my Scale of 32. to an inch, and prick it dowa in, the line AB}, 
to B, where T again make a mark thus {®Y upon my paper, for 


the place of my ſecond {tation. Afterwards, I remove my Table 


from A to B (leaving a Beacon at A, whenT carpe from thence) 
and placing my Index upon the ftanionary line B A, Trarn the 
Table about, till at length I fee (through the fights thereof) the 
Beacon I ſet up at the place of my fir{t tation; Then fixing my Ta- | 
ble, as formerly I ſhew?d, I direct my lights tothe ſeverall marks, | 
at G, H, I, and K, and {trike lines upon the paper cowards them; 
and meaſuring particularly their diſtances, I ſet *etm { by the help 
of my Scale) from B, toGH 1 and K, where I make {mall pricks 
with my Compaſs-point; and then drawing lines ſucceſfively | 
bout thePerimeter, from point to point, you ſhall have the exac 

Simmetry and proportion of your Field, as it is repreſented in the 
figureby theformer lines AC, CD, DE,EF, FG,GHLIK,and KA. 


CHA P. -VIIL. 


T'o take the Plot of a Field from three Angles 
when all the Angles cannot be ſeen from two. 


Uppoſe this Figure be a Field to be plotted, and from no 
two Angles thereof, all the reſt can be ſeen : Wherefore I 


[make choice of three , Angles, as A, B,and C ; and beginning | 


firſt at B, I turn my Index upon that point, direQing it to I, H, 


and G, drawing forth the lines BI, BH, and BG,and fetting down 


upon the ſame (by help of my Scale and Compaſſes) the particular 
dimenſions found by ' the Chain, as is there expreſſed, I note the 
points 1, H, and G. | TY | 
Secondly, Setring the Index upon the point B, T turn #t forward 
towards Axill thro” che ſights thereof T fee the Beacon there ere: 
ed, towhich I ſtrike aLinenpon the Paper along by the edge of| 
the Index.as the Lime B ; A then Imeafure it with my Ohain,find- | 
ing it 45 Perchesexattly, which taken off my Scale, I ſet the fame 
exrent,with my Cormpatiles from B to A, making fuck 2 mark as | 
this (©) which ſhallrepretentmy ſecond Ration, trom whence (as 


before! 


a w—_— 


= 


The An of SURVEYING.” 


I 39 


before) having placed the Index, upon the Line A By and ſet 
the ſights thereof to cut the point B, I ſtrike the Lnes A D, 
AE, AF, and likewiſe meafure them with tae Chain, 
making a little prick upon the Paper at D, E, and 'F, which fhall 
ſhew upon the Table the true Symmetry and ſhape of that part of 


the Field. 


Saw 
als. 2 
- * 


of that Second ſtation A, and alſo rectified by the Line A B (for 
fear the Table ſhould be alter*d) you are then to turn the Index 
upon the point A, towards C, and when you ſhall (through the 
ſights thereof) eſpie the Beacon at C, draw a Line along by the 
edge of your Index towards C (which for exaCtneſs, extend 
forward and backward to the extremity . of the ſheet of Paper 
upon your Table) then meaſure the ſtationary diſtance A C, 43 
P 20, to which open your Compaſſes upon your Scale; and ſer 
it down from A to C, Laſtly, coming to C, you are there to 
erect your Table, and upon the Line C A ſet the Index, and 
then turn the 'Table gently, till through the Sights, you ſee the 
| Beacon at your ſecond ſtation A, then ſcrewing falt the Table, 
dire&t the Sights to the ſeveral Angles at K, L, and M, towards 
which (upon your Paper) ſtrike Lines with one point! of your 
Compaiſes, by the fiducial Line, gr edge of your Index, and 
then meaſuring the diſtances of every one of the ſaid Angles from 
you, ſet down each meaſure Mm its own proper Line reſpeCtively, 
as in the former Figure you may perceive, ſo will you have the 
true Plot of the Field. Bur in caſe that from three ſtations, you 
could not have ſeen all the Angles in the ſaid Field; thenafter 
you had finiſhed theſe, you ſhould have removed your 'Table to 
a fourth, and there to have performed the reſt, or as nany as 
there you could, and if any remaining, to chuſe a place for a. 
fifth and a ſixth ſtation, &*c. till you have fiſhed ; tor the 
work will in effect be the ſame with the former. | 


Thirdly, The Table ſtanding ſteady, and fixed upon the point | 


% 


Gg 2 
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| by meaſuring only the Stationary-diftance. 


[is required. It is therefore requiſite in the firſt place, to make} 
| thence allthe Angles in the ſaid Field may be ſeen; as A and B, 


|ftaftice,) then having ſetup Whites, or other marks in every Ang 
an 


wards C, till through the Sig 


CHA P.-IK. 


To take the Plot of a Field” at two Stations 
within the ſame, from either of which al 
the Angles in the ſaid Field may be ſeen, 


one, two, and three Stations, or more, by meaſurin 

the Stations: to every Angle with a Chain ; but we ſhal 

now, and in the following Chapter, ſhew how to effe& the ſame | 

more ſpeedily by ProjeQtion, from two Stations, and meaſuring 
only the Stationary-diſtance. 

Suppoſe C DE F G HI bea Field, and the true Plot thereof 


oy we have ſhewed how to take the Plot of a Field, at 
om 


choice of two ſuch convenient places for your Stations, as from 
(which for the avoiding of Error, mult be of a conſiderable di- 


of the Field, plant your Table at A ; where, upon the point t 
marked (®©,) lay the edge of _ Index, and turn it about to- | 
ts thereof, you eſpie the White, 


4 


*C 


or other mark there placed, and then by the edge of jyour Index, | 
draw the Line AC. Secondly, Turn your Index towards D, 


and draw the Line AD; and 1o in like manner proceed rill you 
have | 
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have drawn Lines from your point of Station A, to every Angle 
in the Field, as is lively expreſſed in the Figure. | 
Afterward (your Table ſtanding med) dire&t your ſights to 
our ſecond Station at B, anddraw a Line by the edge of your 
index (and be ſure to extend it far enough, that when you come 
to dire&t your ſight back again to the firſt Station, you may not 
fail to lay your Index aright upon the Stationary Line,) Then ex- 
 [aQtly meaſure the interval of your Stations, which in this Example 
we find 52 Perches, 3 Primes, o Sec. which ſet. down from A 
to B, then ſetting your Table at B, place the Index upon the 
Line Z, B, A, X, and turn it, till through the fights, you efpie] - 
| the point of your firſt Station at A, in which poſiture let your 
Table be fixed ; which done, lay your Index upon B, and dire& 
the Sights to all the Angles in the Field as you did from the fir} 
Station at A, drawing ſmall Lines with the point of your Com- 
paſſes along by the edge of the Index, and at the interſeQtions of 
theſe Lines, "are tfig Angles of the Field, as they are repreſented 
| [upon the Paper. | : " 
Notwithitanding, this manner of working is very facile, and 
of wonderful celerity, yet ſometimes, in reſpett of theacuity of the 
Angles, it is ſubject to error, and therefore it behoveth my Sur- 
veyor to make choice of ſuch convenient Stations, that all Lines 
drawn from either Station to the ſeveral Angles, may interſe& 
each other withas large Angles as may be: And ifit be but diſ- 
creetly performed, you ſhall not only fiad it of quick diſpatch, 
but alſo accurate and marvellous uſetul; eſpecially when you 
would on a ſudden know the juſt quantity of a Field, and wart 
time to meaſure it otherwiſe, | Fi 


—_ W— = _ _ — —_ 
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To take the Plot of a Field at divers Stati- 
ons, by meaſuring ouly the Stationary- 
| diflances, | 


H E work of this Chapter differs not much fronvthe laſt, 
and therefore I ſhall with brevity ſhew how to effe& it. 
Suppoſe this Figure repreſent a Field, . whoſe Plot is required. 
Firſt, having ſet up Beacons in every Angle of the Field, make| 
choice of the moſt convenient place for your firſt Station, which 
let be at A, where planting your Table, and ſetting the Index 
upon the Point A, direct your Sightsto as many Angles "ow 

y 


as are within your view, as toH, I, K, L, according 
{trike Lines to every of them, as 1s before declared, which done, | ; 


make 
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make choice of a fit place for your ſecond Station, where you | 
may not only ſee all the-fame Angles . you beheld from the firit 
| Station, butas many movetas you can, which imagine at B, then | 


upon my Table ſtanding fixed at A, I direct the ſights to B, 
and meaſure the ſtationary diſtance A B 33 perches ; then taking | * 
up my Table at A,and planting it at B, I place the Index upon the 


Line R BA X, and turn it gently about till through the Sights 
I ſee the Mark ſet up at my firſt Station'A, and then removing 
the Index orderly, I direct the ſights to all the former Angles 
(except K, which I cannot yetſee) namely to H, I, and L,'making 
a little prick where theſe Lines interſect the former ; which done, 
obſerve what other Angles you can diſcover, as thoſeat M, N, O, 
and G, and to theſe dire& your Index, and accordingly, to each 
of them draw {mall Lines with the point of your Compaſſes, 
as before, then (letting your Table ſtand {till 4t B,) find out 
your third Station, as at C, where you may not only view theſe 
former Angles at G, M, N, andO, and the Angle K, which 
at B could not be ſcen, but as many other yet unſeen, as youcan; 
tlien from B, direct your ſight to C, till you eſpie the ſame, and | 
meaſure from B to C 33 p. o, which ſet fromB to C in the Line 
YS, When thisis pertormed, plant your Table at C, and laying 
the Index exatly upon the Line SCBY, movethe Table till 
through the ſights, you diſcover the point B, and then again di- 
rect the Index to thoſe former Angles G, O, N, M, drawing ſmall 
Lines till they interſect the former, Afterwards conſider what 
other Angles you ſhall find within your view, as F, E, Q, P, be- 
ing all the other Angles in the Field, till now unſeen, to which 
direct your Index, and deſcribe them as before. Laſtly, your | 
Table yet remaining fixed, ſet the Index upon C, and turn it to 
D (your laſt ſtation) draw the Line V C D W, in which from 


C, meaſure the diſtance of your laſt Station 32 p, 50, Fg It 
| rom 
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from C to D. Now having found the point D, lay your Index 
upon the line W D C V, and then turn the Table till you ſee the 
point C, and fo placing the Index upon the point of the laft 
ſtation at D, I direct it to all thoſe ſever al kaaks at F,E,Q,P, 
and where thoſe - lines tnterſett the former, make fmall marks, 
then.draw a line from one Point to another where the lines in- 
terſect, as EF, FG, GH, HI, IK, KL, LM, MN, NO, OP, PQ, 
QE, which will repreſent upon your Table, the true Plot and Sim- 
metry of the ſaid Field. - 


, 


LE ——— 


CH AF EE: 


two Stations, when you are uot permitted to 
to come within it. v1.27 


and may not (either by Waters, Mooriſh ground, danger 
Suit, or other impediment) enter into the ſame, yet you ſhall 


[: often times hapneth that you are calld to meaſure-a Field, 
0 
{find the work eaſe enqugh to be performed, for it difters very 


little from that manner of projeRtion in the ninth Chapter, only 
that there your ſtations were both made within the Ground, -and 
here they are without. | 


the ſame, as A, and B, from each of which I can fee all th 
Angles of the faid Field; and having planted my Table at A, 
(the place of my firſt ſtation) I place the Fiducial-Line of my 


To take the Plot of a Field remote from you, at| 


Suppoſe the figure C D EFG H, be a Field, wherein I mai! ; 
in no wiſe enter, yet of neceffity muſt the Plot thereof be taken,]| 
| [and therefore I make choice of two convenient ſtations withou'; 


Index! 
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Index thereupon,' and direCt it (as before was ſhewed) toall the 
Angles of the Field reſpeQtively, drawing Lines with the point 
of my Compaſs, as AG, AF, AF, AD, AC, AH. Then (m 
Table ;remained fixed) from A, I direCt the Index towards B, till 
through the Sights thereof, I eſpy the Beacon there placed, and 
having drawn out the Stationary Line A B of ſufficient length, 
I ww: Jour the diſtance thereof in the Field, 86 p. 12 4. and place 
it on the Paper from A to B, then planting the Table at B, 
place your Index upon the Stationary Line B A, and then ſoftly 
move the Table, till through the Sights, you behold the Beacon 
ſtanding at A, which being effected, dire&t your Index to all 
the ſeveral Angles of the Field, as you did beforeat A ; and the 
interſetions of theſe Lines, - will repreſent the ſeveral Angles 
of the Field, from which drawing the Lines CD, DE, EF, FG, 
GH,HC, it will ſhew the true Plot and Proportion of the Field. 
But if all the Angles cannot be ſeen from two Stations, you 
may take three or four, and perform your work withour, as you 
did within the Plot, inthe laſt Chapter ; but I need not further 
explain this Matter, for he that aright underſtands the one, cannot 
| |be ignorant of the other, they both depending upon one and the| 
| fame Principle, | 4 
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|'To take the Plot of a Field by the Chain only 


T may fall out ſometimes that you may be required to meaſure a 
Field, when you have only a Chain about you, and cannot. 
procure a Table, then in this caſe, you may make uſe of the way 


bo 


T- 
BR. Dim 


V 


| heredelivered, which in ſmall incloſures, where the Lines are not 
| much curved, will ſtand you in excellent ſtead. Let 


m_——. —— 


| 


ſcribed, according to the tenth Problem of the firſt Book. 


71p 08 and ſetting one Foot of my Compaſſes in the Point C, 


| [mer Arch XY in the Point E; Laſtly extending two lines 


der and Proportion, as it lies in the Field. , 


— 
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Let this figure CD E FG repreſent a Field to be Plotted. Firſt, | 
I meaſure with my Chain from F to C, which contains 100 p | 
o, then I meaſure the ſide CG 59p go, and the ſide FG 50 p 3o. | | 
' Which done, I open my Compaſſes upon the Scale to 100p 
©, and ſetting one Foot in the Point F,. with the other I mark 
the Point C, next I take from my Scale 59p go, and ſetting one 
Foot in C; with the other I draw the Arch oP, then again with 
the diſtance F G 50p 3o, ſetting one Foot. in F, draw the Arch 

r, cutting the former Arch o P, in G ; then drawing two lines: 
from F and C to G, we have the "Triangle F CG exaQly de- 


| Secondly, in the Triangle CDF, the fide CD, contains 71 p 
68, and the ſide F D 101p 08, therefore (from my Scale) I take 


with the other I deſcribe the Arch RS; next I take 101p 08, 
(from my Scale) and ſetting one Foot in F, with the other I de- 
{cribe the Arch VT, croſhng the former Arch R S in the point 
D, then drawing two lines from C and D to F, we have limit-] 
ted the Triangle C DF, 

' Thirdly, in the Tiiangle DE F, becauſe the ſide DE contains 
$3 p go, and the ſide E F 38p 46; take 83 p go, from your Scale, | 
and placeing one Foot ih D, with the other deſcribe the Arch 
X Y, then open your Compaſlesto 38p 46, and ſetting one Foot 
in F, with the other draw the Arch aa, interſeQting the for- þ 


from Dand F to E, you ſhall have the Triangle DEF, and 
ſo you have the entire Plot of the Field C D EFG, which is 
as exatly wrought, as if the Plot had been taketi by your Index 
upon the Table. 7 2, | 
More Examiples IT might add but he that rightly underſtands 
this, may perform any other. And albeit in the former Chap- 
ters, I have ſufficiently ſhewed how my Reader may Plot any 
Piece of Ground whatloever, ſeveral ways, after the moſt plain | 
and eaſie Method that can be deviſed (which I hope will yield 
abundant fatisfaQtion to all that Read and Practice it) yet foraſ- 
much as it is often required to take the Plot of a whole Man- | 
nor (or any part of a Mannor) conſiſting of divers Severals, as} 
Arable Paſture and Wood-grounds, it will be here neceſſary 
and convenient, to-ſhew you an exa&t and perfe& way how the 
fame may ſpeedily be effeted; and to this End I ſhall, in the: 
following Chapter, endeavour to explain the ſame, by ſetting forth 
to your view the beſt way to Plot any irregular ground, by go- 
ing round about the ſame, and afterward ſhall give you a per- 
fect and lively Model and Pattern of a Field, conſiſting of ſun- 
dry Parts, wherein each Ground is to be Plotted and laid down 
together in an Intire Plot upon Paper, according to the juft” or- 


Hk CHAP. 
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CH A P. XII 


To take the Plot of a Field, by meaſuring; 
from one Angle to another, . round about the 


ſame. 

I'N' the former Chapters we have Thewed after the moſt eaſie 
and artificial ways yet invented, how the Plor of a Field 
[may be had and obtained ſeveral ways; yet becauſe in Old In- 
cloſure, it happens for the moſt part, rha: you can ſeldom find 
any of the Hedges ſtraight, any conſiderable diſtance, and oft- 
[times one ſide is bounded with ſome River, or other crooked 
Gutter, it will be requiſite in this Chapter to ſhew you the moſt 
;Common and Ordinary way uſed by my ſelf, and other PraCti- 
cal Surveyors, which I ſhall here the more willingly do, in re- 
gard this manner of Working {which I know by long experience: 
to be the moſt abſolute of all others) 1s hitherto negleted by 
all former Authors, that have written upon this Subjett ; at leaſt, 
they have ſo ſlenderly handled the ſame (perhaps for want of uſe 
and PraCQtice) that very few, or none, that have Read their Works 
can reap any Profit from them, and therefore I {hall here the 
more amply inſiſt thereon. And to the end I might not omit 
any thing that may be Commodious to the Reader, it will in the 
firſt Place be very requiſite to ſhew the young Practitioner what 
Scale is moſt fit tor his purpoſe, in Plotting and laying out In- 
cloſure, and other Grounds, Firſt therefore in ſmall Fields, that 
exceed not 60 or 70 Acres, you may Plot by a Scale of 1o or 12 
parts inan Inch, and ſo bring your intended Plot all upon one ſheet 
'of Paper. Bur if your Field be larger, and under 200 Acres 
you may uſe a Scale of 16. If greater, and yet under 3oo Acres, 
the Scale of 20, but if under 5co Acres, the Scale of 24, may 
ſerve your turn, however thoſe of 16 and 2o in the Inch, are 
the ordinary and common Scales now uſed, for though your 
Ground contain 500, 1000, or 20co Acres, yet may the Survey- 
or very _ uſe them, by ſhitting of Paper, and afterwards 1n 
the Houſe, - putting the ſeveral Sheets together with Mouth-glew 
' [and fo make an er.tire Plot thereof; yet if your Field conlilt of 
three or tour thouſand Acres, and you would have the Plor of 
a leſs proportion, you may uſe a Scale of 24 or 32 parts in the 
Inch, though tor my part I never yet, theſe 25 ycars, that I 
have ( in a manner) daily praQticed the Art, ever uſed any 
Scale above 24. But becauſe I would not exceed my intended 
limits, neither have the Diagrams too large for an ordinary |/ 
OQtavo, I ſhall {as before) in all my examples make uſe of a 
Scale of 32 inthe Inch. But to my purpole. 


Suppoſe | 
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ſuppoſe this irregular Figure ABCDEFGHIKL F repreſent 
Field, into which when TI firſt enter, I cauſe Whites to be'ſet] 
up in every Corner of the fame, which done, I make choice of 
the moſt convenient AnfFfes thereof for my Stations, not regard. 
ing their number whether T make 3,4,5, or 6. Stations, yet th. 
fewer the better, but you muſt always take ſo many, .as you 


may clearly ſee from one to another. Thus in the fortner fi- 
gure, I make choice of my firft Station at X, asa place moſt fit | 
tor my purpoſe, in regard from thence I can fee the Point L, ang! 
therefore I ſend one with a Beacon to S, ſo as when. I go on it: 
|the Line XS, I may make a tangent at B, then planting my 
Table at X, I dire&t my Index to D, and ſtrike the line X D, 
which I meaſure, finding it 5p 3o, and this I ſet down from 
X to D, and ſo make a Prick at D; this done, I direct the In- 
dex to S, And ſtrike the line XS, then I meaſure one in the 
ſaid Stationary line, till T come to Z, 47p 3 from X, where 
laying my Index upon the line S Z X, I direct the ſights; to X, 
[and there fix the Table with the Screw-pin, then turning the 
Index upon the point Z,, till through the ſights I eſpie the White 
at C, I then ſtrike the line Z”C, and finding the diſtance 13 p, 
50, I ſet it down from Z to C, where I make a point, and 
draw the line D C.. "Then I go on with my former meaſure till 
I come to B 68p 4o and there I make a Point, and draw the 
line C B, which done, I go on carefully with my former Mea- 
{ure till T come to the place of my Second Station at S, finding 
the Stationary-diſtance X'S 95p 10, which from my ScaleI apply 
trom X to S, where I make tor my ſecond Station ſuch a mark 
as this (o) then planting my "Table there (as I ſhewed before) 
I direct my lights to A,& and L, andI find SA 13p.0, $4 9po.| 
and S L 3p 0, which ſet down ſeverally upon their reſpettive lines, 
[I have the points A, Y and L upon the Paper, then drawing the 
lines A B, Af and L we have one the ſide of the Field defcribed. | 
H h2 Secondly, |. 
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- [Index about upon the-point S, till through the ſights I ſee the 


[find to be 85 p o, which fer down to G and mark it again 


Secondly, L plant my-Tableat S, and laying the izducial line 
of the a ba upon the hne SX, I move the *Jable till through 
the fights I eſpie the Point. X, then fixing my Table, I turn my 
Beacon at P, and by the.edge of the Index, I draw the. line SP, | 
which done, I proceed, and meaſure on the Stationary-diſtance, 
but as I go on and am come to 'T, 35 p from my ſecond Station, 
I obſerve Iam in a manner againſt the Angle K, wherefore I plant 
my Table there, and direct the fights to K, then I meaſure the 
diſtance, finding it 7p 50,. which I ſet down from T to K, and 
draw the line LK, which done, I continue my former meaſure | 
ST toP, and finding it 52p o, I fetit down from Sto P, where | 
again I make ſuch a mark. (0) | | 
| Thirdly I plant my Table there and laying my Index upon 
the line « PSK, Iturn the Table about, till through the ſights I 
ſee the place of my ſecond Station S, then (the Table being there 
fixed) I direct the ſights of my Index from P to I, and finding it | 
(by the Chain) to contain 4p. 60, I ſet it down-from P to T, 
'which done, 1 deſcribe the line KI with the point of my Black- 
lead Pencil, as before. Afterwards from P, I dire& the fights 
to my laſt Station at-G-and draw the occult line PG, then I 
meaſure on with my Chain trom P towards G and when 1 come 
to N 37p 10,(where I make a prick with the point of my Com- 
patles) I perceive I am almoſt againſt the Angle H, then laying 
'my Index upon the line PG, 1 turn the Table till I eſfpie G 
with the Foreſight, and P with the Back fight (by which you may 
know whether you be exaGtly 1n the line or no,) which done fix 
your” Table, and direct your fights from N to H, pricking down 
the diſtance 7 p 4o, and ſo with my Pencil deſcribe the line TH, 
and after this is done, continue on your former meaſure began 
from Þ till you come to G (your laſt Station) which you ſhall 


thus. (0) 

Laſtly, At G plant your Table, and lay the Index exaQtly up- 
on the Line Y GP ” then turn the Table gently (for fear of 
ſhaking the Index off the Line) tillchrough the Sights you efpie 
the Beacon at P, which done, fix your Table and remove the In- 
dex, directing the Sights from G to the place of your firit Station 
at X, where you began, and if it cut the mark, it is very proba- 
ble that your plot is exatt; then I meaſure on towards X, 
and when I have gone to O, 18 p 60 from G, Ideſcribe the 
Angle F, drawing the Line G F, and meafuring till on, I find 
the tangent point E 39 p 3ofrom G,which I note with the point of 
my Compatls, drawing the Lines F E and E D; which done, I 
continue on my former meaſure in the Line GX, finding it to be 
exactly 65 go, then becauſe the fame extent taken trom the 
Scale, falls uponthe Plot preciſely in the point X, where I firſt 
began, It is an infallible ſign that the Plot of the Field is exactly 
taken, 


Now becauſe this manner of plotting ground is the moſt ex- 
I cellent 
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cellent of any other, and is that. which the Surveyor ſhally - 
| findat all times moſt apt for his Purpoſe, it will not be amiſs to; 
give you another Example, wherea Field runs into many irregu- 
Jar Nooks and Corners, wherein I will uſe all poſſible brevity- 
| giving you onlya ſhort demonſtration, in regard I have explained; 
the former figure fo fully already, fo that he that knows how to[. 
perfornt this one, may quickly apprehend the work of the other : 
tor they are both grounded upon one and the ſame Gepmetrical 
principle. | | | 
Let us ſuppoſe this Figure noted with the Letters ABCDE 
FZYNXIa LM NO dPQ beabField, *whoſe Plot isrequired. 
Firſt, ,(when you have ſet” up Beacons in every Anglethereof) 
plant your Table at R, and from thence dire& your Sights toS, 


remembring as you meaſure on the Line R S to markthe Tangent 
at C, which falls out at 26p 3o, and after you have meaſured] - 
[on tor 45p 70, take the diſtance of that Angle, from your Sta-] , 
tionary line, at B 4 p 60, which note as before, then Meaſuring 
on to S, you ſhall find the whole length of the Stationary linef - 
RS to be 92 p $80, at the end whereof mark the Point S. | Aﬀter- 
wards ſetting your Index upon the faid Stationary line, turn the 
Table till through the {ſights you ſee the Beacon at R, and there 
fix it, then Direct the ſights from S to 'T, and as you meaſure} . 
on that line, Remember when you come to 9, to take the An- 
gle Q, as before was ſhewed, but go on till meaſuring the Sta- 
| tionary line to'F 4x p 10, and on your Paper at 'T, make a mark 
thus (©) for your ſecond Station: and this being done, lay the 
Index upon the line AT 'S o and turn the Table, till through 
the ſights you ſee the Beacon at S, in which Situation fix your 
Table, and then dire& the fights to your 4th Station at Y, draw- 
ing the line T V, (noting it on the edge of the paper on both 
ſides the Table as at Y and &) then from my Station-point T, I 
dire& the fights to P, which I meaſure, and deſcribe, -as 1 _ 

| \ merly 
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merly taught, drawing black lines from point to point, tor the out- 

bounds of my Plot, as I go on; which being performed, I mea-| 
ſure the Stationary line T V.41p 50 and, mark the point V up. 
on my Plot, but as I was meaſuring on that line, and had gone 
from |the point of my third Station 'T to Ul 6p o, I find; That a 
convenient Place-to take the Angles d,O,N and M, and there- 
fore ſetting down my Table there, place the line 'T'V,: upon my 
Table Anſwerable to that in the Field, which I do by my In- 
dex, as before is ſhewed, then I direct the ſights ſeverally toall 
[the ſaid points, and after they are meafured, let them be et 
'down upon the Paper as before.. - 2 L229. 

Fourthly, plant the Table at V, and laying, the fiducial edge 
of the Index on the line & V T Y, turn the Table, tillthrough 
the ſights you ſee the Beacon at T, then fix the "Table, and 
from the point V dire& the ſights to L, deſcribing it as former- 
ly. Afterwards (your Table being ſtill fixed) ſet your fights from 
V toX, and as you meaſure on that line and are gone from V 
21Pp 95, that you touch the hedge at K, there make a mark 
and deſcribe the line L K, and when you come to = 26p o from| 
V,T find it a fit place to plant my Table, directing the ſights 
to V x, and then (Screwing faſt the Table) I ſet up a Beacon 
at H, near the Angles 1,X,Y,Z, and going back to, I dire my 
ſights to H, and finding the diſtance gp o, I fet it down from 
= to H, then I plant the Table at H and laying the Index upon 
the line H =, Iturn the Table till I efpie the Foint =, in which 
ſcite (when I have fixed the Table) I lay the Index upon the 
point H, and ſtrike the lines H a, HI, HX, HY, HZ, which mea- 
ſure and deſcribe, as hath been ſhewed ; then go back to your 
Stationary line VX, and continue on that mealure formerly be- 
gan, till you come to the_ Tangent point F 5op ec, trom V, 
where make a Mark with the point of your Compaſſes and 
draw the. line ZF, and keeping on meaſuring to X, I find it 
67p 80. Laſtly, planting the Table at X in its que order, di- 
rect the ſights to E ſtriking the line XE, then mealure its diſt- 
_ [ance and A it down as betore, drawing forth the lines FE and 

|ED, which done Jay the Index upon the line # XR q; andit 
throught the ſights you eſpie the point R, where you began, 
it is an argument your work 1s good, but tor. further "I'rial of 
the Truth thereof you are to meaſure the line XR upon the 
ground, and if it agrees exactly with your Plot, it ſhews that 
the Plor is truly taken. 

In this hke manner you may take the Plot of a Wood, or 
other Mooriſh Ground, by going round about, and making ob- 
ſervation at every Angle, as you ſee it performed in the Work 
of this Chapter | 

There 1s one thing neceſſary to be obſerved, that when you 
are Plotting of Ground how you may know by your Chard and 
Needle whether you ſet your 'Index upon the right line, or nor, 
for ſometimes when you have many lines upon your Plot, and 
are in haſt of Buſineſs, you may ſoon (through the Mulciplicity 
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| of lines) commit an error of this kind, and ſo when you come 
| to.cloſe the Plot, you may diſcover yonr error, and not before : 
To: avoid this Inconvenience, you are (as ſoon as you have Plan- bp» 
ted your Table at your firſt Station) to obſerve at what degree | 
the:Needle ftandeth, and if you work true, and miſtake not your 
line, you {hall find it ſtand upon the ſame Degree, at every Sta« 
tion round about the Field, but if there be any error in your Work 
-| (as there muſt of neceſſity when you dire&t the Index back upen 
2 wrong, line) then will your Needle ftand upon ſome other 
Point diftant from the former, in whith you began, which will 
be more or leſs from the fame, anſwerable to the refleftion of | 
the line you took from the true one. Let me therefore. adviſe, 
that at every Station, you have ſpecial regard-hereunto; ſo that 
if you chance at any fume to fail, you may reCtifie your error, 
before you depart from that Station. | 

And now 1 am ſpeaking of the Chard and Needle in your 
Table, I will not adviſe you at any time to plant the Table there- 
by, as ſome do; for I well know it is too ſmall and inſufficient 
for that purpoſe ; but rather (as I have all along taught) to make 
uſe of fore-{ight and back-ſight, from ſtation to fiation round a- 
bout on Field. And thus much I thought fit to admoniſh 
you of. | 


>. 
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To take the P lot of Aa Lordſhip, OY Mannor,| 
Conſiſting of divers ſmall Fields, Paſtures, 
Wocd-grounds and the like. | 


F Aving in the former Chapters ſufficiently taught how to 

Plot all manner of Grounds whatſoever, I ſhall not here 

particularly reiterate my former Demonſtrations, and yet ſhall 
| ſhew how you are to proceed about the fame. 

Suppoſe this Figure, or Diagram, be part of the Mannor of 
Burton-Lazers, near Melton-Moubrey, 1n the County of Lezceſter, 
which is to be Meaſured and Plotted. Firſt therefore, accor- 
ding to the direttions before delivered, after I have made 
choice of convenient Places for Beacons, as at «,”*, A, £Z and L) 
I plant my Table at «, where having deſcribed the Angles I and 
K, I draw the line K I, then I dire the fights to x, tp which 
| I meaſure and there planting the Table I dire& the fights ſeve - 
rally to H,G,F,e,b-and Q , and 'by the help of my Scale an | "LY 
Compaſles 1 deſcribe them, as hath formerly been ſhewed, draw - bY 
ing the lines, TH, HG, GF, Fe, eb and b Q. Next (the Table 
remaining fixed) I fet my fights to a, which I meaſure finding 
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it 56p 55; butasI comeon to X 39 p o, fromn, I interſect the 
Hedge DP O in the point X, which I note with the point of my | 
Compaſs. Again I plant my Table at A, in ſuch manner as 
hath been formerly taught, and deſcribe the lines > C, a P, AO, 
which I meaſure: ſeverally, and ſet them down from my Scale, 
drawing the lines ED, DC, D P, P.O, then dixetting the ſights 
from A to Z, I meaſure the diftance 71 p 6v, which I prick 
down from A to Z, and mark the point Z; bur as I go on that 
line, when I come to Y, I take the depth of the Angle B. 5 po, 
which I deſcribe as in the Figure, drawing the line C B; and 


Mm 
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X | (0) 
Home-Faſtune Mine. <þ 


. ac. ro: P : 
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likewiſe when I come to T, and interſe&t the Hedge TP, I 
make a mark there; and being arrived at Z, I plant my Table, 
where IL rectifie the ſame 1n al _ as is ſhewcd in the for-| 
mer Chapters; which done, I deſcribe the Angle A, then T fer 
the ſights to L, and meaſure the line, but coming to 4d, I de- 
{cribe the Angle N ; and after I have meaſured 29 p 80, from 
Z, T touch the Hedge at M, where I make a Prick, drawing 
the lines A N, and N M. Afterwards meaſuring on to L 61p 
50, I deſcribe the line M L, then I plant my Table at L, directing 
the ſights back to Z, and the Table ſtanding fixed, I lay the | 
Index upon the line v Le, and if it cut the Beacon at a there 
is hope the Plot will cloſe : next I meaſure on in the ſame line 
and when I come to P 32p 4o, from L, I make a mark drawing 
a line from P to S, ( becauſe the line 1s {traight) in which line 
I meaſure from P,to X, and find it 34po, and from X to x 
9 p60, which I deſcribe drawing the line x M, fo is Hor/e-Cl:ſe 
and Home-Paſture finiſhed : Then I continue my meaſure for: 
ward 
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ward in the ſame line till I cometo O 56 p 80, from my Station 


at L, and there making a mark, I-draw. the line O 4 (); then] 


I meaſure on in the ſame line toF 41p ro and draw the I he 3 X, 


| which done I perceive the whole work is finiſhed, and I have 
obtained the Plor of the whole Field, andevery Ground +/ontain- | 
ed therein. Andifthere had been more Grounds you ſhor'ld have 


dealt in like manner with them, and proceed from one iZloſe to 
another till the whole be finiſhed : and if there be any Holes and 


| Homeſteds, 2 are to take them in and deſcribe them 3 as alſo 


all Streets , Lanes, High-ways, Mills, Trees and the like; but 
Practice, better than many Words, openeth this: Yet 6.1e thing 


in this manner of working I cannot omit, that when you come| 


to take the Plot of a Town that is Spacious, (which commonly 
lies within the body of your Plot) you muſt proceed from Street 
to Street, and from Laze to Lane, defcribing all the faid Streets, 


| Lanes, Houſes, HomeFeds, and other edifices, which lie within 
| your view as you go; and if you cannot conveniently go about 


them, then at Gates and other open Places, you muſt (from your 
main Stationary-line) make little inward Stations, in meet and 
convenient places, which you ſhall find very commodious in make- 


ing a true Plot. But if you can paſs through back Lanes with |. 
your Table, and. have the liberty to make fit Stations on| 
the out-fides, it will better ſerve your purpoſe, but I leave this: 


to your own Conſideration, not doubting but that from what is 
already ſaid, you will be througnly enabled, not only to take the 
Plot of a Single Field, but alſo of a whole Manzor , whenever 
the ſame is required. | 

- Having now ſhew'd.you (with ſome brevity) after what 'man- 
ner you are to proceed about taking the Plot of leſs and greater 
quantities, and many ſeverals together, as a whole Lordſhip, or 


1 Manor ; and what courſe 1s molt fitting in laying down and de- 


{cribing the true proportion and ſymmetry thereof upon Paper 
$ which I might Ta done ood far —_ Method ; but I 
ſhould then not only have been more tedious and Prolix, but al- 
{o more obſcure and leſs profitable to my Reader: ) and there- 
fore it may ſuffice to give you onely the Plot of a part of a 
Mannor, by which you may by Infpe&tion, and the help of what 
hath been afore delivered ; ſee the-whole progrels of my procee- 
dings in doing, the ſame and may: thereby be able to do the like, 
as oft as occaſion ſhall require it : See the Scheme in Chap. 27 of 
the following Appendix. 
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lb: CHA P. XV. 


To take the Plot of a Feld by the Deerees 
on the Frame of the Table. 


ied 


\ \ F Hereas in wet weather you cannot keep a ſheet of Paper 

' upon your Table, it will be convenient in a few words, 
to ſhew you the way how to effect the ſame, by the Degrees on 
the frame of the Table. The uſe whereof is thus. . 
| Place your Table at the Second Angle, and having Screwed it 

faſt, turn the Index about upon the Centre, till through the Sights 
|7ou eſpie your Beacon erected at the firſt Angle, and Note the 
Degrees cut by your Index, upon the frame ot the Table ; then, 
turning your Indexabout, dire the Sights thereof to your Beacon 
ſet upat the Third Angle, and obſerve the Degrees there cut up- 
on the Frame, and ſo by the difterence of them you ſhall have 
the quantity of the Angle at your firſt Station: then meaſure 
the diſtance from the firſt Angle to your Station, which you 
are to note down in your Book, as alſo the quantity of the An- 

le before taken ; next/meaſure on to your ſecond Station (which 
15 the third Angle) and there plant your Table as before, taking 
the quantity of the Angle there made and the Stationary di-| 
ſtance, both which inſert in your Book, and ſo proceed from one 
Angle to another, till you have fimſhed the whole Field, ta- 
| (20 the quantity of every Angle and all your Stationary-ti- |. 
{ _ as ſhall be more fully declared in the following exam- 
ple. 

Let AB CD Ebe a Field to be meaſured, and being wet and 
moiſt weather, I cannot put a ſheet of Paper upon my Table; 
|therefore, after I have ſet up my Beacons in every Angle of 
the Field, I firſt meaſure the fide E A 57 p 40, and then I plant 
my. Table at A, from whence I direct the fights to E, and I 
find it cut upon the Frame at 3o Degrees 10 Minntes: next 
from A, I ſet the ſights to B, and find it to cut at 160 Degrees 
o minutes, the difference is 129 Degrees 5o Minutes, which is 
the quantity of the Angle at A, which I note in my Book, as 
alſo the fide EA. This done, I meaſure on from A toB 55p 
80, and at B, yagi plant my Table, where I find (according 
to the former directions) the quantity of the Angle 10 3D. 
io M. which I ſet down in my Book, together with the tide 
AB; and in this manner I proceed from Angle to Angle, and 
| from Side to Side, till all is finiſhed: fo in this Example will all 
the obſervations taken in my Book ſtand thus, 


Anp les. 
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Gr. | Map. Pex. Pts. 
A 129 50 [AE | 

| s Io0Z IO | A B 
Angles: 'C 104 40] [Sides |B C 55 12 
'\D 98 40 [CD 
'f IO03 40 D E 
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Jum. 540 oo 


| — — 


| Now, that you may know whether or no you have taken all the 
Angles of the Field exactly; S wn are to colle& the quantity of 
all the Angles found at your ſeveral obſervations into one Sum 
two than the number of Angles in the Field, and if the Factus 


Work right and good, if otherwiſe, it is to be corrected. 


| SE A >, {In 


Example, In the former Work the ſum of the Angles was 
found 540 Degrees o. Minutes, and their number 5; ther+fore I 


attly with the Sum of all the, Angles in the Field, it argues 


hereof depends upon theſe two Propoſitions, 


In every Triangle, the ſum of the 3 Angles are equal tint; 
2 right Angles, according to our firſt Book and i7th Problem, 
2, Cujuſcunque Triangulati latera ſtint Linario plura Triangulis a 
quibas conſtat. Ra. 10. 2. , | 

The ſides of a Triangulate are more by two than are the Tri- 


then multiply, the Semicircle, x80 degrees by a Number leſs by 


hereof be equal to the total Sum of the Angles, then is your 


+1, In omni Trianculo tres Angli ſimul ſumpti, ſunt daobus Reftis | 
£quales, FUC. 1: 32. Ra. 6. 13. | | j 


[ 


| multiply 180 by 3, ( which is leſs by 2 than the number of the |: 
Angles) and the Produtt 540 degrees o. minutes agreejng ex- | 


that the Work is exattly performed. The Geometrical ;*round |. 
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| pjangles of which it is made, as you may {ce inthe eighteenth Pro- 
blem of our firſt Book. | 

Note, That this Rule holds good when all the Angles of the 
Field are inward Angles, or leſs then 180 4. but it greater, you 
[are to take their Complements, and then work as before. 

Now having taken the quantity of all the Angles and Sides 
of your Field, I will here ſhew you how to Protract, and lay 
down the ſame upon Paper. | 

1. Therefore having drawn forth the line AB upon Paper, 
place the Centre 'of your Protractor upon the point A, and 
ay the Scale thereof upon the fame, from which line (upon 
the Semicircle of your ProtraQor) {ct off the quantity of that 
Angle 129 degrees, 5o minutes, and draw forth the line AE, 57.p. 
40, from your Scale, and the line A B 55 p. 80. 

2. Lay the Centre of your ProtraQtor upon the point B, and the 
Side thereof A F upon the line B A-betore deſcribed ; and upon 
the Semicircle of your Protractor fer off the Angle B 103 degrees, 
10 Minutes, drawing forth the line B C 55 p. 12, by your Scale|. 
and Compaſles. | : | 

3. Lay the Centre of your Protra&tor upon the point C, and 
place the Side thereof A B upon the line C B, from which (upon 
the Semicircle) number 104 degrees, 40 minutes, where make a | 
mark, and through it draw the line C D, ſetting 78 p. 50, there- 
on, from C to D. 

. Bring the Centre of your ProtraQor upon the point D, and | 
ſet the Side A B thereof upon the line D C, from which (in the | 
limb of the Semicircle) number the quantity of that Angle 98 
degrees, 4o minutes, where make a ſmall mark, and through it 


draw the line D E, the __ thereof being 58 p. 80. 


| Taſtly: Lay the Centre of the Protrattor on the point E, and | 
the Side thereof A B on the line ED, then in the limb of the 
ProtraQtor, accounting 103 degrees, 4o minutes, from the ſaid 
line E D, you ſhall find it to cut exaQtly the line E A formerly, | 
deſcribed upon the Paper, leaving: the fide E A to contain | 
$7 þ. 40. | 
es have you now protratted the ſaid Field, according to 
' Fthe. obſervations you made by the degrees on the Frame of your | 
Table : But you ſhall find that Practice, better than many words, 
will make this apparent ; however this manner of working, as 
it is more troubleſome and difficult than any of the former ways 
{before deſcribed, ſo may the Surveyor be ſooner miſtaken in it, 
Gn in any of the reſt; and therefore, as I have plac'd it laſt in 
order, ſo I would never have my Surveyor uſe it, but when 
neceſſity compels him, as in wet and ftormy Weather ; and the 
rather, becaule it takes up more time and labour than ordinary, 
to little purpoſe; bat I leave it- to the conſideration of the Rea- 
der, to whom (I hope) I have given abundant fatisfaftion in the 
preceding Chapters. 
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CHAP. XVI : 


Of the Meaſuring of Hills and Dales, with 
the beſt way of Plotting thereof. ' © 


Irſt take the Plot thereof by the Perimeter, according 

to the 13 Chapter, and reſolve it into the greateſt Trape- 
ziumythat the Plot will bear, then let fall Perpendiculars to the 
Baſe; which done, go into the Field; and meaſure with your 
Chain thoſe lines which repreſent the Baſe and Perpendiculars, 
which you fhall find longer than thoſe lines in the Plot, and} 
caſt up the Plot by thoſe Numbers, not by thoſe lines, and you 
ſhall have, not only a true Plot thereof, but alſo the juſt quantity 
and content, as the ground is unlevel. Other ways I could ſhew 
you, but being troubleſom and not ſo exaCt as this, -I will at| 
this time omit them. 


P—_ 


CHAP. Xvil ©: þ 


To find the quft quantity, or content, of any| 


piece of Ground. 1.Y- 


DP 


— 
ed / 


Leong in the third Book I have ſhewed how to mea» 
ſure the ſuperficies of any regular Lge whatſoever, as 
the Geometrical-{quare, Parallelogram; the Triangle, Trapezium, 
the Circle, and the like; and alſo how to meaſure any irregular 
Figure ; yet I hold it neceffary to adjoyn one Example more, 
which will ifuſtrat the uſe thereof more fully. '1 
Suppoſe this Figure A BC DEFG, be the Plot of a Field, 
drawn upon the Table by a Scale of 32 in an Inch, .and the ex- 
att content thereof is required... | | 
Now, becauſe it is an irregular Plot, lying neither in the Fort} 
of a Square, Parallelogram, Trapezium, nor Triangle ; therefore 1; | | - 
muſt be reduced into fome of theſe forms ; which to effett, IN FF. 
frlt 'rednice the main body of the Field into the 'Trapezium 
ACDE, and the reſidue of it into three Triangles, as ABC, - 
DEF, and AFG. | - 
Then to know the juſt quantity of Acres the Field contains, | Ss. 
{I firft meaſure the Trapezum ACDP, to which end I take| _ 
the length of the Perpendicular D M from my Scale 52p o,and} 


the length of the perpendicular AK 49 p.o, which I add together, | 
an 
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| | and they make 101 p.0, which I multiply in half the Baſe C F 
| 56p 05, and the Product 5661 p, 05 is the Content of the Tra- 

[pezum ACDE.... 
In like manner for the Triangle A B C, I multiply half the 
Baſe 40.20 by the Perpendicular B N 5 po, and the Produtt is. 
| the content of the Triangle ABC 201 p ov. 

So, for the Triangle AGF, I multiply half the Baſe 35 p oo, 
by the Perpendicular G H 12p 80, and the Produtt 448p oo, is 
the Content of the Triangle. 


Likewiſe, in the Triangle DEF, the Baſe DP is 88 p 60, 
and the Perpendicular E L g p, o, therefore I multiply the. half 
Baſe 44 p. 3o by the Perpendicular 9p. 0; and the FaQtus 398 p. 
70, is the Area, or content of the Triangle DEF. 

Laſtly, T add the ſeveral Sums together, and they give the 


Content of the whole Figure. 


| Trapezium A C D F . O5 
The Area, or Con- JTriangle ABC 201. 00 
| '*_ tent of the Triangle, AGF - OO 

Triangle DEF: - 70 


The Area or Content of the whole Field. 67086, 75 


Which being reduced into Acres, yieldeth the Content of the 
{aid Field 41 Acres 3 Roods, 28 Perches, and three quarters of 
a *Perch. | 
| After this manner you may. caſt up the content of any irre- 
gular Ficld, by reducing it into Trapezias and Triangles and 
adding their ſeveral Produtts into one Sum, which ought heed- 
fully to/be regarded, as being one of the moſt material Things 
belonging to the- PraQtice of the'Surveyor ; for unleſs he be pr 
008 | | | tec 
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| 


Quotient is 41, and 2 remaining ; ſo will the ſum of 


I 
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feſt herein, he can never perform. any Work of that na-| 


ture aright. | > 


p 
rI——_— 


C H A P. XVII. 


To reduce Pexrehes into Acres, & contra. 
# 


at 


Ccording o the Stature of 33 EA, x. De terris menſurandis, | 
C & de compoſitione Ulnarum & Perticaram , it is ordained, * 
That } grains of Barley, dry and round, do make an Inch ; 15 Inches: 
do make a Foot; 3 Feet do make a Tard; 5 Tards and half do make 
« Perch ; and 40 Perches in length, and four in breadth, do make 
an Acre. So that 16 Feet and a half, ſquare, is a Perch, according 
to the Statute, and 160 of theſe Perches make an Acre ;, when 
therefore you are to reduce any number of Perches given into 
Acres, you muſt divide the number. given by 160 ( which are | 
the number of Perches, contained in one Acre) and the Quo-ſ 
tient will {hew how many Acres are therein; and if any Per- 
ches remain after your Diviſion, and that Number exceed 40, 
divide again by 4o, and the Quotient will ſhew the Roods, 
and the remainder the Perches : Example, Suppoſe you wereto turn 
5$47p into Acres, therefore firſt 1 divide 547 by 160, and the 
Quotieht will be 3, and 67 remaining, which divide hy 46, 
the Quotus will be 1, and 27 remaining; So tliat it amoanteth 
to 3 Acres, i Rood, and 27 Perches. | 
Again if you would reduce 6708 Perches into Acres: Di- 
vide (as before ) by 160, and the Quotient will be 41 ; a1id 148 
remaining, which 148 being divided by 40, the Quotietit will 
be 3, and 28 remaining, fo that the true quantity in Acres| 
will be 41 Ac. 3 R. 21 P. | | | f 
Bur you may with more celerity reduce yout Perches into, 
Acres, if you cut off the firſt figure of your Sum toward the 
Right-hand, and then divide the ſum remaining by 4, and the 
work will ſtand thus: ; 


In this Paradigm, the 167 are ſo ma- 
ny Roods, and 28 Perches remaining. 


—_— 


— 


2 
670l8 
I67, 


HET 
Then in like manner divide 167 by 4. and the 167 
a. 


the Perches given contain, 41 Acres, 3 Roods, and 41: 3. 28 
28 Pole, 
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_ [Perch 272. 25, and the ProduQ 1592662. 50 


CHAP. XIX. 


To reduce Statute-meaſure to Cuſtomary mea- 
' ſure, and the contrary. 


Ltho an Acre of Land, according tb the aforeſaid Statute 

of 33. Edward the Firſt, 1s to contain 160 _ Perches, 
of 16 Feet and half to the Perch ; yet 1n regard that in ſome | 
places of the Nation, through long cuſtom, there 1s at this day 
other Perches uſed, as 18, 20, 24 and 28 Feet to the Perch; 
it 3s therefore neceſſary to ſhew my Surveyor how he may 
readily reduce the Statute-meaſure into pom Oc. | 

Suppoſe thetefore you would reduce Statute-meaſure to Wood- 
land-meafure, of 18 Feet in the Perch, then fay. 

As the ſquare of the greater Perch of 18 Feet, it to the ſquare of 
the aſſer Perch of 16 Feet and a half: So is the content in Acres| 
according to the leſſer Perch;-to the content in Acres, according to 
the greater Perch. | 


Let it therefore be required to reduce 36 Ac. 2 R. 10 P. at 16| 


{Feet and half to the Perch, into Woodland-meaſure of 18 Foot- 


Perch. Firſt, You muſt obſerve that the ſquare of 16 Feet and 


1a half is decimally 272, 25, and the ſquare of 18 feet is 324 ; 
'then I reduce the fa 


id 36 Ac. 2 R; 10 P. 4nto. Perches, which 
[make 5850, then T multiply the ſame by the _ of the leſſer 
| eing divided by 

the ſquare of the greater perch 324, the Quotus is 4915. 625: 
Otherwiſe, You may find out the leaſt proportional terms be. 


tween 18 and 163, which by their abbreviation by 13, you ſhall 
'[find to be 12 and 11; then ſquare theſe two ſums 12 and 11, 


which produceth 144 and 121, which done, Reduce your 36 Ac. 
2R.10P. into Perches and they make 5850, as before, then 
multiply the ſquare of 11, which is 121, by 5850, and it pro- 
duceth 707850, Which I divide by 144, and the Quotus is 
4915,z, Which reduced into Acres, 1s 3o Ac.2R, 35 P,*. 

But, ſuppoſe =_ would reduce W oodland-meaſfure into Statute 

meaſure, then fay. 
BYL. the ſquare of the leſſer Perch of 16 Feet and half, # to the 
ſquare of the greater Perch of 18 Feet : ſo is the content in Acres, 
Ge Ti ro the oo Perch to the content in Acres, accordins 
to the leſſer Perch. 

As. in the former Example, I multiply the 4915 p. 625, 
wen according to Woodland-meaſure, by 144, the greater 
quare, and the Product is 707850. oo, which, divided by the 
lefſer ſquare 121, the quotient 15 5850. Perches, which, reduced 


into Acres, 1s 36 A.2R.1o P. | 
This | 
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" This courſe is to be obſerved in all reſpo&s in the redufti | 


12,20, 24, and 28 Feet in the Perch ; and. thus much briefly for 
the ReduQtion of Statute meaſure intb Cuflomary, and the con- 
trary. | | | . | 


> 
*.. 


CHAP. XX. 


o 


Shewing the beſt way of meaſuring the ſeve- 


Land, Leys, and Medows, lying mt the 
open or common Fields: With ſhort di- 
reftons for the taking 1n, and inclofing a 
Lordſhip. / 


\ Þ Oraſmuch as tliis preſent Age hath ſo highly afſeed In- 


1s now reduced to that kind of quality, which before lay open, 
and in common ; and ſeeing more is daily going in, and much 


give ſorhe diretions about that matter, and ſhew what courſe is 
moſt requiſite to take in the proſecution thereof, When there- 
fore the Surveyor is to proceed about the Survey of a Lordſhip, : 
or Mannor, wherein the Lord and Freeholders are agreed to 
movore it, in laying each Man's Land together, in ſeveral by 
it ſelf (which. in all common Fields lies diſperſed, in many ſmall 
parcels), it will be convenient to begin at ohe ſide of the Feld, 
and there ſet down the Name of your firſt Furlong, ia_ your 
Field-Book, and upon what point of the Compaſs you begin. 
And to the end you may the better expreſs the jult length, breadth, 
and quantity of each Part and Parcel of every Man's Land, as 
it ſhall riſe in order; it will be neceſſary to provide a Book, of 
a quire of Paper, at the leaſt, wherein each Page is to be divi- 
ded mto 6 Columns, ſo.as the two krit towards the Left-hand 
ſhall ſerve: for the breadth of the Lands at each end : the third, 
br greater ' Column, ſhall contain the buttang, bounding, and 
Number of every Man's particular Lands, Leys, Doles of Mea- 


breadrh, length, and quantity. | Je, 

Next after you have thus, done, and are come to the Fur. 
long where you begin, expreſs in your Book the Name of the 
Field, and particularly of that Furlong; then, in the Middle- 


on of other quantities, of what- proportion ſoever, as thoſe of | 


ral and particular quantities of Atable-| 


cloſure, that a very great quantity of Land in the Nation | 


more like to follow, 1t may therefore be expected, that I ſhould | 


[dow, or the like; and the fourth, fifth, and ſixth, for the reduced | 


moſt 
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moſt, or greater.Column, put down the Name of the Freeho]- 
der that firſt begins it, with the number of his Lands; againſt 
which, in' the two firſt Columns toward the left-hand, write| . 
the breadth of the Lands at each end, and in-the three. laft put 
the reduced breadth, length, and quantity ; which done, ſet 
down the Name of the Freeholder that lies next, and the num- 
ber of his Lands, together with the breadth, length, and quan-| 
tity, as before. Afterwards ſet down him thar rifeth next, with 
his particular breadth, length, and quantity; and for proceed in 
order, till you have finiſhed the Furlong. 

| Having compleatly finiſhed one Furlong, go on to the n&t, 
where you are to write the, Name thereot, and upon. what 
Point you enter, and then ſet up the particular quantities of| 
Ground belonging . to each Land-holder, as they riſe in order, till 
you have finiſh the ſame, as was before declared ; afterwards 

o onto the third Furlong, and do the like there, and fo on, 
Bom one Furlong to another, till you have finiſhed the whok 
Field. 

But that you may more fully underſtand the perfe& Form 
and manner thereof, TI ſhall (with much brevity) ſhew you in 
the following Example an abſolute Method, how you may 
{ſpeedily effelt the fame, | | 


The Form of the Field-Book. 


North-Luffenham, Com. Rutland. 


Oldhan's-Hed e Furlong ,beginning Welt, at the way leading to 
Edith-Weſtos, Wo TT TO os tide 


| 40 


20 


16 


II 


45 


15\ Sam, Hunt 2 Lands! 
o | Jonathan Barker 3 |, 
14| Sam, Hunt 5 lands 
13| Vincent Wing 1 land 

8] The Beadbouſe piece 

Tho. Freeman 1 land 

John Weaver 2 lands 

Vincent Wing 1 land 

The Towz 3 lands 
oha Weaver 11land | 


he Towz 1 land | 


Own 
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The ſecond Furlong begining Wet, | 


17 17]17 5|L. CamdenriiLands 17 11 [37 10] 658 12 
x 18] T 6| Parſonage land : 1 17|34 18 64 50 
1 214] 1 12|Yincent Wing x land; 1 1334 10] 56 92 
2 I2| 2 10| Ihe Town 2 lands 2 II |34 10| 87 g7 - 
x 131] 1 111} L.Camadey x land F IT|34 10Þ 53 47 
x 1of 1 6|Tho. Freemaniland | 1 9]34 $| 49 88 


The Beck-F urlong begins Weſt, at 
Brokenback. 


i$ 3> 12] Gi 94 


i 19] 1 17| Jonath, Barker 1Ley| 1 

2 o| 1 18|VincentWingnley | 1 19]|32 12] 63 $7 

6 16| 4 of JamesDiebyEſq;3ley} 5 8|33 17] 182 79 
8 17] 4 3| Jonath, Bar.a piece | 6 10|28 o©0| 182 00 

3 16] 3 12] The Town 3 leys 3 14|26 12 98 42 

T 14] 1 12|Vincent Wing 1 ley I 13|24 10| 40 42 


Aﬀcer this manner you are to proceed, from .one Furlong 
to another, until you have finiſhed your Field-Book; which 
being done, you are next to make a particular of every Mans 
Arable, Leys, and Meadow, ſeverally, to which purpoſe, upon 
a fair ſheet of Paper, you are to make ſo many Columns, as 


three, fo will the firſt ſerve for Arable, the ſecond for Ley- 
ground, and the third and laſt for Meadow, if there be any : and 
if one ſheet will not contain the whole, then may you take 
two or three, or ſo many as you ſee convenient. Then, turn- 
ing to the Field-Book , I begin upon O!dhams-hedge Furlong, 


in its proper Column, under Arable, 141 p. 40: then Mr. Jo- 
nathan Barker 3 lands 172p. 20: next Mr. Samuel Hunt 5 lands, 
248 p. 16, which I place likewiſe under their Names, and in their 


cing every Mans Arable land, Leys, and Meadow, in due or- 
der; which being performed, then make your ſumma totalis, as 
is done in the fol owing Synopſis. 


there are Frecholders, every one whereof is to be ſubdivided into]. 


with 2 lands of Mr. Samuel Hants, and write in the Particular, | 


due Place, and fo I proceed till I have finiſhed the Bbok ; pla-|* 
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A Particular of all the Arable, Leys, and 
Meadow-ground, in the Lordſhip of N. 
Lufftenham, Com. Rutland. 


VE 


Samuel Hunt, 09 Barker. | Vincent Wing. | Bead-houte, |Lhomas Freeman, | 
Arable., Leys. | Arable. | Leys. | Arable.| Leys. [Arable.| Leys. Arable.” Leys. , 
141 4O 172 20] 61 94| 48 - 11[63 571675 45 40 04 
248 16 182 oc| 53 37]40 ' 42 49 B88 

| 56 92 


—_—_—_—— 


389 56 I: 72 20! 243 $41 159 aol 102 ao[67% 45] — Yo 92' 
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' John Weaver. | The Town. [Lord Camden.) Parſonage. qſames Digby , Eſq; 
Arable.| Leys. |Arable. Leys. jArable. | Leys. ! Arable. | Leys. JArable.| Leys. | 
77 29 145 23193 42 1658 12 64 56 182 79 
ZL 3c 36 SO 53 47 
87 97 


—— ——— <anmmmagypmnttgati——gs 


108 52 270 ool 98 42 711 = 64 «6| 132 79, 


Aﬀer this manner, you are to make a Particular of the whole 
Field, and not make your Summa totalis, till all your Furlongs 
' | be inſerted in the Particular : But this is a perfect Example, ac- 
cording to which you may effect the whole. 

The next thing you are to do, 1s to take the Plot and general 
Survey of the whole Lordſhip; according to the manner delive- 
Jred in the former Chapters, and ſee if the fum of all the par- 
ticulars agree with the Total. Then you may conclude the 
Work is exaQt, but moſt commonly the Particulars ( if they be 
exattly taken) will ſomewhat exceed the general Survey, eſpe- 
cially where the lands lie high, as in Lezceſterſhire; and in this 
caſe, that both may agree, you are to reduce the ſum of ever 
Mans Particulars, anſwerable to the Proportion of his —rs, 
which may ſpeedily be effefted by the Golden-Rule : For, if 
in the whole Field (which admit it be 1200 Acres) the Parti- 
culars exceed the general Survey 3 Ac.or 480 P. what ſhall 20 Ac. 
exceed ? the Anſwer will be 8 P. and ſo much I am to dedu& 
our of the ſum total of ſuch a Mans Particulars, according to 
which I am to Plot him 19 Ac.3 R.32P. as is direfted in the 
ſixth Book : But before I proceed to ſet out any Plots in the Field, 
it 1s uſual, in moſt places, for the Frecholders to chooſe Commitl- 
ſioners, who {hall appoint in what part of the Fields every 
Mans Plot of Land {ſhall lie, where you are exactly to mcaſure 
and lay out the ſame, according to the quantity in your Particu- 
lar. And laſtly, when all the Plots are ſet out, and corrected, 
if need be, you are (as often as it ſhall be required) to draw 
a Plot of the Town, Strects, Lanes, Houſes, Homeſteds, Woods, 
and all the old and new Incloſure; not forgetting to deſcribe 
every River, Gutter, Water-courſe, and Mills, it any be, asalſo 

| Trees 
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| Trees, where they are ſtanding, arid that 'partly according to; 
| their number and quantity. Laſtly, when you have drawn 
your whole Work upon Paper, you may ſpeedily draw out the 
{ame upon Vellom, or Parchment, which being garniſhed with 
Water Colours of the beſt fort, will neatly ſhew the juſt pro- 
portion and Symmetry of the whole Mannor. But if you know 
not the way how to do it, then take theſe ſhort dire&ions. . 
Rub the Backſide of your Paper-plot, all over, with Black-lead,: 
or Sallow-cole, then lay your $skin of Vellom upon a ſmooth | 
Table, and upon that lay the leaded fide of your rough Plot, 
which you are to faſten upon the Vellom, at the corners, with 
Mouth-glew, then take a Bodkin, and therewith gently trace 
over all the lines within the faid Plot, and whatſoever elſe you | 
would expreſs , then taking off the rough Plot, you ſhall ſee | 
upon the Vellom, the perfe& Draught oft your whole Work, 
which you may beautihe at pleaſure, with' neat Colours. 
| Before I conclude this Chapter, I ſhall ſpeak ſomething con-/ 
cerning Incloſure, by my of Caveat and advice, to all: ſuch as' 
proceed that way. - And farſt I fay, that the laying of mens Lan 
together in Plots, and Inclofing the ſame, is a thing, as T con- 
ceive, that in it ſelf is very good and profitable, provided it be 
ſo performed, that there may be ſufficient Proviſion made for 
the Poor, and no depopulation enſue. - But we ſee the contrary. 
in many Places, and eſpecially where a Lordſhip lies in rhe 
hands of two or three men, and then what follows (in ſuch 
laces) but depopulation, for nothing (many times) will be al- 
owed the Poor Tenant, no not upon indifferent Rents; but 
the Lord of the Mannor (1n moſt places I have ſeen) preſently 
ſets all his land upon a Rack-rent, and if ſome allowance be. 
made to the Poor Cottiers, at a little cheaper rate than ordina- 
ry, yet no ſooner but when one Man dies the land is taken 
from the houſe, and the houſe is immediately pulled down, and 
ſo at length many a Town is depopulated and comes to no- 
thing, and there 1s no Inhabitant lett-in the place, but, as our | 
common Proverb hath it, the Shepherd and his Dog, where- | 
as before it would contain twoor three hundred People, to live 
upon in good fort and faſhion. But let us obſerve what follows 
theſe Depopulators ; doth not the Curſe of God purſue them, to 
the Heels? How many great. ones of this Nation, after they 
have efteted their evil defigns, in depopulating whole Lord- 
ſhips, have been ſuddenly taken away by Death ? Others, tho? 
they have raiſed their Eſtates, yet preſently come to nothing, 
whereby we ſee that of the Prophet verity'd. Le vobis, qui con- | 
jangitis domum ad dowum : WO to them that joyn houſe..to houle, 
and lay land to land, till there be no place left forithe Poor. 
And the wiſe man tells them Prov. 22. 16. Qui oppramit. tenuem,ut 
amplificet rem ſuam, & qui dat diviti, tantum ad egeſtatem deveniet, _ 
And ſure I am, that the depopulation is a great Sin, ;ind high- 
ly provoking the Ford to wrath. Let me therefore adrhoniſh 


Þ (thar go upon defigns of this nature) to be careful to make 
tuch 


—— 
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ſuch proviſion, that the Inhabitants of every Town and Village, 
where Incloſures. are made, may have ſuch quantities of Land 
laid to their particular houſes, to be aſſured to them, and ſuch as 
ſhall ſlicceed them, for ever, and that ſuch Proviſion and good 
| orders hay be taken, thar Gods Bleſſing may follow upon their 
juſt deſigns and undertakings . But I would not have you think 
that I here ſpeak againſt Incloſure 1n the leaſt, but only againſt 
depopulation, for T have ſeen, and do daily ſee, much Inconveni- 
ency in many open and common Fields, where (Land lying in- 
termixt) one Man continually intrenches upon another, by plow- 
ing, and in their Common, and fo it may do well in ſuch places, 
eſpecially where all the Town are Frecholders, in which caſe, 
their Land being laid out in ſeveral Parts, and incloſed by it ſelf, 
all the Inhabitants may the more fitly and commodioully enjoy 
their own, and not be ſubjeQt, ſo continually, to treſpaſs upon one 
[| another, as is uſual in common Fields. And beſides it would be a 
thing very good for all ſuch People, who have much Tillage, and 
litrle or no Paſture;to lay down ſome of their Land-Ground ; and 
convert it into Paſture, whereby keeping a greater ſtock of Cattel, 
they may be the better enabled touphold their Tillage, which would 
| bean enriching to them, as T have ſeen it verify*d in ſundry Places 

of this Nation, where by good Manuring thereof, they find more 
profit of one Acre, then they did of two before, and beſides (keep- 
ing more Stock and better Dairys) they are better enabled to 
maintain their Families. And ſurely if the Incloſure be no more, 
| but for the better management and upholding of Tillage, it 
cannot be offenſive to the word of God, or deſtrufQtive to the 
outward well-being of mankind, but will tend much to the 
good and welfare of the Nation. And thus much briefly touch- 
ing Incloſure. | 


The End of the Fourth Book. 
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'tThe Reaſons and: Inducements of the Authors 
1. Publication. * 


E 


IF. TW Aving: ſpent many penſive thoughts about finding out 
$7 8 ſome Inſtrument in Surveying, that mighr be truly 
T8 Subſervient. tn all the Variety of Cafes, that may 
4 > poſſibly happen in. the PraQtical part of Surveying , 
EFwhich took me up ſome time in the conſideration thereof, and 
{the Reaſons that induced me to-it; was no other than-(in 
Ztmy apprehenſion). the great want I found of ſuchan one: And 
Thad not my Experience been equivalent to. my Apprehenſion, I 
jam really Induced to believe, I had not been ſo ſenſible of the 
{want thereof, nor ſo happy as to have ſet about it, and tho? the 
{Plain Table as Mr. Lybourz direCtts; .comes neareſt the matter in. 
- {hand, yet *tis very inſufficient and defective 1n the Performance, | 
-{(in-feveral Cafes) of the Work of the Theodolite, Circumferen- 
ter, and Peractor, and the Declinatory-Azimuth, or . Needle, | 
- Iwhich Inſtruments in their proper places (if well underſtood). 
= {will perform what ever is,'or may be required in the Prattice of | 
EFSurveying.: Yer:not any.one of theſe is ſufficient to be confided: 
+410,” for all Caſes.that may- happen in Surveying, - as the experien- 
> Jced and well grounded Surveyor, muſt needs acknowledge ; nei-. 
|Fther-would I here be- thought to condemn any.of them, as Firſt, 
| Theing compoſed by able - Artiſts, and Secondly, are all of good 
> fuſe '1n Surveying, tho? not generally for all Caſes that may hap- 
- Tpen;; as hereafter more fully; will appear. | | 
--Now the Inftrument-I'here inſiſt on, I call the EmMPeER1iAL 
FT-a»1x, as being; a-perfeQ Plain Table, an exatt Theodohite þ: 
and Circumferenter, and - the Pera&tor exactly adjuſted, the 
Needle or Declinatory alſo fully Compleated thereon, in its own: 
Fkind'and order, which Inftruments/are'all here fully compleated 
| upon this. one Inſtrument, without-the- leaſt confuſion of Lines 
| for Parts. - As will readily appear by the ſubſequent diſcourſe. 
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The Deſcription aud Uſe of the Chain. 


I. A Deſcription of the Chain. 


[TT has been no hard matter amongſt our late Authors, to fix | 
upon what Chain is the beſt and readieſt in PraQtice, which | 
is that of Mr. Gazter's Compoſing, conſiſting of 25 Links in a Pole, 
'and the whole Chain containing 4 Poles or 100 Links, anſwering 
to Decimal Arithmetick. 'But the Chain-which T-make -uſe of | 
and do here recommend as exaCQt and Practicable as any, and in| 
ſome caſes better than any, is that of 2o Links in a Pole, and the 
whole Chain conſiſting of 4 Poles or 80 Links, which is applica- 
ble to Decimal Arithmetick, as well as any other Chain what- 
ever, and more Eſſential to'our purpoſe in Praftice, if uſed with | 
that Scale I have-Compoſed proper tothe Diviſion thereof, as in | 
the next Chapter more fully may appear ; and by the feveral Ex- 
amples in the following Part, to which I ſhall premiſe theſe fol- 
lowing conſiderations, Y7z. that of all the Methods I-have yet ob-| 
{ſerved (and thoſe not a few) from all Authors, I have found none 
fo Intelligible, Plain and PraQticable Gin my Opinion) as what I 
here deliver. On EY. 691 


I II. The Uſe of the Chain. 


} To prove this a DecimalChain, and-how to apply it to Deci- 
mal Arithmerick, I proceed thus, Viz. In taking-'the Dimenſi- 
ons, let it be done in Poles and Links;and accounting every two 
Links (that is for the odd Links. over and above the 
number of Perches given) one © Prime, ' and: every odd 
Link 5 Seconds, always diſtinguiſhing theſe FraQions , orDe- 
cimal Parts of a Pole, by a Prick between the Poles, or Integers-,} 
and the Primes and Seconds, or Decimal parts of a Pole. 
As ſuppoſe 20 Poles, 10 Links, where . giyen;, - place them 
thus, 20. 5, that is 20 Poles and 5 -Primes.. Again ſuppoſe-a 
Length given to be 45 Pokes 19- Links, write themidown thus, | 
45- 95, that is 45 Poles, 9.'Primes; and-5 Seconds; then for -the 
Method, or way of refotving, or caſting- up any two Summs or 
Numbers given into a. Product, obſerve to Multiply the. given 
Numbers (in the order before-nam'd) as whole-Numbers, cutting | 
off ſo many figures of the Produ&t towards the Right-hand, -as 
there are Fraftions or Decimal Parts in both Nambers ; fo will 
the Figures on the Lett-hand be Perches, and thoſe on the Right- 
hand the prick or ftroak, parts of a Perch. 


EXAM. 
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EXAMPLE. 


Let it be required ts Multiply 56 Pole, 6. 

15 Links, by Pole 7 Links bei the bpy4 
length of two lines given, place them as a- 

bove directed, and work them as in this Ex- 28378 
ample, fo will your Product be found {cut- 176025 

ting off 4 figures towards the Right-hand,be- $675 

' [ing the Number of FraQtions in both Num- 22700 

bers). 2346 Perches and :5555 parts of a —— 
Perch, bens above halfa Perch more: A- 2346.6128- » 
gain take theſe two following Examples } 

more to make all Plain. IT 

LEXAMP'EE. 
Admit 25 Pole 6 Links, were 25.3 12.75 

given to be Multiplyed by 16 Pole 16.6 45-9 

12 Links, as alſo if 45 Pole 18 -——— | -——— 
Links given to be Multiplied b 15186 11475 - 
12 Pole 15 Links, Each Produc 1518 6375 
will be found as tollowing, Viz. 253 5I00 
the firſt 1s 419 Perches :35 , the watched 
ſecond 585 Perches 1335. 419.98 585.225 


Theſe being all the Cafes that can happen in the uſe of the 
ng thus ordered and diſpoſed: 


35. 


. 
CHAP. III 


The Deſcription and uſe of a New Decimal 
Scale, exaftly fitted to the Diviſion of the 
| former Chain. 


V Ery few (or indeedany) Authors writing upon tl1s Sub- 
| ject have afforded us Scales proper to the Diviſio!, of the 
ſeveral Chains they have treated- of, fo that thoſe why knew 
no better (nor .other) were forced to content themſelves with 
the Vulgar Scales of equal parts, which could never be uſed 
otherways, than by halves, x are” &c. of a' Perch; ſo that De- 
cimal-Arithmetick was wholy laid aſide as uſeleſs in the uſe of 
theſe Scales, which all or moft Authors have ſo extreamly cryed 
up, which indeed can never be too well ſpoke " tho” 1n this 


) 


Chain, vz. in taking the Dimenſions in Poles and Links, be- | 
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what Mr. Wybeard has done in my Uncle Wirg's Geodetes Practi- 


EE” 


E 


cus for Gunter's and Rathbourn's Chain, which animated me to 
conſider of ſuch a like Scale, for this Chain I here recommend, 


more Practicable, for every Pole and Link may be very compen- 
diouſly protratted from thus Scale without the leaſt Confuſion 
or miſtgke, as will appear by its deſcription and uſe following. 


The deſcriptipn ana Explanation. 


as being the moſt uſual jn PraQice, fo that every quarter of an 
Inch, is equal to 4 Poles in length, or one Chain, which may 


dle-fized Compaſſes will extend, and numbering every ſuch di- 
viſion down the fide by 4, 8, 12, 16, 20, &c. being called the 
Perch-lige, and it will be convenient to have the breadth of the, 
Scale 24 Inches, and the length 21 Inches at leaſt, that, when 
the Sights are placed upon it, may be of convenient length to 
fit the Table, and to be uſed as an Index as well as a Scale ; and 
here Note by the way, that the Sights do not ſlide on the Ru- 
the Rular with Braſs-pins and Sctews, ſo that they may be fitted 
upon either ſide of ky 
with the common Diagonal-Scale, by the fide of which may be 
placed Scales of equal parts, as 12, 16, 24, &c. on the one fide 
with a Scale of Chords, and with this New Decimal Scale on 
the other ſide, ſo that either fide may be uſed, according to the 
will, Capacity, or Apprehenſion of the Artiſt. But to return 
to the Diviſion of our Decimal Scale, the Diviſion of the Side- 


Rular muſt be divided into 4 equal parts, and Lines drawn the 
propoſed teogrh, and Parallel to the fide, and numbred on the 
"Tap with x, 2, 3, 4; repreſenting 4 Poles the length of the Chain, 
_ if each of thoſe divifions be divided into two equal parts, 
and lines drawn Parallel to the former, they will divide the 
Perch into two equal Parts, 5 Poles, or 1o Links: Then each 
of thoſe diviſions divided in the middle by a ſmall ftroak 
repreſenting 5 of a Pole or 5 Links, and the intermediate Pricks 
repreſent each Link of the Chain, tor there will appear to be 
20 pricks and Diviſions betwixt one Pole and another, and the 
whole breadth of the Chain thus divided into 89 equal Parts, 
being the number of Links contain'd in the whole Chaig. 
The 'Franſvers-hne on the Top extended from © to 4, ts calPd 
the Link-line, and divided in all reſpects as the other overthwart 


+ of an Inch, through the limited length of the Rular, and to 
make, the Index more ufetul and commodious, draw and divide 


e' Rular, for the Rular being graduated | 


and becauſe the Chain :canfjſts of 80 Links, fo will the Diviſi- | 
ons on. the Scale be more perceptible, freer from confuſion, and | 


© Firſt, the Scale is adjuſted to a Scale of 16 parts in an Inch, |. 


be graduated on the Rular as far as the extent of a pair of mid- | 


—_———— 


lar, as they are now commonly made, but are to be faſtned to}, 


line numbered and divided as before, I call the Pole or Perch- | 
line, now in regard the Chain 1s 4 Pokes long, the breadth of the | 


lines. are, that are drawn Parallel to the Top, and their diſtance | 
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another Tranſvers, or Link-line at the other end, and-number the 
Diviſions down the other ſide, and on the Top, as the other end 


Side ſoever 1s towards you, but to make all Plain: I have here 
drawn the true Figure of the Scale as followeth: | 


The way of uſing the Scale. 


nes. |* | | 
, Suppoſe I were to take from this Scale 38 Pole 18 Links, find 
the next leſſer number on the ſide in the Pole-line, wiz. 36, pla- 
cing one Foot of the Compaſſes there and tracing that Foot a- 
long that line, as far as 2.Pole 15, Links {as the figure on the 
top of the Scale direAs) extends, as the Diviſions Plainly ſhew, 
that Foot reſting there, extend the other in the ſame Parallel 
and diy:fion in the Link-line, which extent is the diſtance requi- 
red to be taken from the Scale, viz. 38 Pole x5 Links. | 


its quantity upon the Scale, firſt try the length upon the- Scale, 
to {ee what number 1t will fit in the Pole-line, to fall ſomwher;; 


Compaſſes (opened to the faid extent) along that Line, till.the 
other foot of the Compaſſes fall on the fame Parallel \in the 
Link-line, which will fall in 2 Poles (as the top-figure direQs) 
15 Links, which makes the 38 Pole 15 Links the t ing requi- 
(2. Here Note that the Dimenſions may be taken fr vm this 
Scale in Chains and Links, as well as Poles and Links, for every 
diviſion down the Pole-line is one Chain, and the Link-line be- 
ing divided into 8o Parts equally, being the number of Links 
contain'd in one Chain, hence accounting the figure x on the t 
to be 20 Links, 2 to be 4o, 3 to be 60, and 4 to be 86, it wi 
then appear to the ſame purpoſe as the former way of divi- 
ding 1t. 


CHAP. VL 


aud a Scale proper to the Diviſion thereof. | 


\ S for theſe Surveyors that are Wedded to Mr Gunter's 


and fide direQs, fo will the Index be compleated for uſe whick| 


Little need be faid about direQting how to- uſe this Scale, if | 
the former deſcription and direftions be rightly underſtood, but | 
to cleer the Point more fully, take theſe two following Exam-| 


Contrarily, if 38 Pole 15 Links, were a Length given to fine | 


in the Link-line, which again is 36, fo Tracing one foot of the] 


The Deſcription and uſe of My.Gunter's Chain, | 


Chain, and do reſolve to uſe no other, for their Sakes I} 


[ 


have added rhe Scale proper to the Diviſion thereof, to be-placed' 
. x on 
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hand, ſo will the figures on the Left-hand be Perches, ſo will 


Suppoſe a piece of Land lying Exam. 1050 | 
in the form of an' Oblong whoſe 525 
Fogth is 10 Chains 5o Links, | np———t——g— 
and its Breadth 5 Chains 25 Links, 5250 
which multiplyed together, pro- | 2IT00 
duceth 551250, from whence if 5250 
5 figures be cut off as before, there oo 
remains 5 Acres, and 51250 parts Ares. 5151250 
of divers of. an —_ T—_ 4 
multiply by 4, ſo is the Product 
Ld "bs which cutting off Roods. 2 log000 

: | 5 figuresas before, leaves 2 Roods 40 


on the other ſide the Index inſtead of the Stales of equal parts, 
the figure of which Scale is here placed by the ſide of the other 
Decimal Scale, which is to be uſed by Chains and Links, which 
need not be further Explained, if the uſe of the former be well 
underſtood, for Mr, Gunter's Chain of Four Poles length con- 
ſiſts of 100 Links which is 25 Links in a Pole, fo is it to he, 
uſed in taking dimenſions, v2. in Chains -and Links, and not 
in Poles and Links as the former, hence the Chain-line down 
the ſide is numbered by 1, 2, 3, 4, 5, Chains &c. and the Link- 
line on the top by 10, 20, 3o, &c. to 100 being the number of! 
Links in the Chain. Ta” 


The way of Caſting up by Mr.Gunter's Chaiz. 


The way of caſting up the contents of any Dimenſions taken 
by Mr. Gazter's Chain, is to multiply the Chains and Links tc- 
gether and cutting oft 5 figures towards the Right-hand, the 
Remainder on the Left-hand will be Acres, then thoſe figures 
cut off towards the Right-hand, multiply by 4, and from that 
Produ& alſo cut off 5 figures as before ; ſo will the Figure on the 
Left-hand be Roods. Again, Multiply the remainder laſt cut off 
by 4o, cutting off from this Product allo 5 figures to the Right- 


the Content by multiplication only be given in Acres, Roods, | 
and Perches. 


ENAMPLE. 


and 05000 parts of 100000 of hs 
a Rood, which multiply by 40, * 7 
the Product is 200000, from which cutting off the 5 Cyphers 
and there remains 2 Perches, '{o is the whole content caſt up, | 
tound 5 Acres, 2 Roods and 2 Perches, as by the Example in 
the Margin. 
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CHAT 
[The Explanation and Uſe of ſeveral other 
Chains. - : 


The Deſcription and Uſe of Mr, Rathbourn's Chain, 


Here remains yet to ſpeak of one more Decimal-Chain, 
| Compoſed by that excellent Artiſt Mr. Aaron Rathbourn, | | 
which is moſt Proper it aking Dimenſions of Gardens, Orchards, | | 
and Ground-Plots of Houſes and'i{mall Incloſures, in reſpe& of - 
the fmallneſs of the Diviſions of this Chain, for the whole Chain 
(uſually 2 Pole in length) is divided 'into Primes and Seconds, 
that is, each Pole is Divided into 100 Links, viz. Firſt it is di- 
vided into xo equal parts, which he calls Primes, and each of thoſe 
parts divided into 10 more equal Parts calPd Seconds ; but there 
is no Scale abſolutely proper to the diviſion of this Chain, nei- 
ther have TI leifure now to do it, (but ſhall give you one Exam-[ 
ple, how the Dimenſions taken thereby are caſt up. | | 


| A— 


al rat ras oth. D_ RY 


EXAMPLE. 


Suppoſe a piece of Land, in form 52.32 | | 
of an Oblong, be 52 Pole,. 3 Primes, - BE ol 
and 2 Seconds one Way ; andr Poles, ons | 
7Primes,andgSeconds, the other way:: 20928 6 
firſt obſerve to put pricks between the 26624 | 
Decimal parts and Integers, viz. bei + + 15696 * © | 
twixt the Poles and Primes, as in the 9932 7 i 
Margent;then multiply them aswhole tmmpatbn {OT 1; | \ 


Numbers, and the Product amoinnts 718.8768 4... 
to 7188768; now fora{much as there; 2942". & 08007) 

| are four places of Decimals, ' viz, 2 in : Ok iof-ni6 
the Multiplicator, and 2 in the Multiplicand, you muſt Separate 
by a prick or dott, four figures towards the Right-hand; :and +he ; 
product will ſtand as you ſee in the Example, that is 718 Per- | 
ches, and 53395 parts of a Perch.” hb. 


Re -- CO II a. CY - 


Wm» 7 VT 7a 
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Of the Vulgar Chain, and Statute-Meaſare, 


| There are ſome Surveyors that: T am acquainted with, work 

by a Chain of 16% Links1n a Pole, each Link being-a Foot; and 

one Link of half a Foot in each Pole, to 'make it -\Statute- | 

| meaſure; for according to the .Statute of 33 Hdaward the Firſt, a6 ' 
Foot and a half is a Perch for Inclofure and Arable meaſure, but 

for Wood-land 18 is the uſual Perch, and for: Forreſt-meafure| | 

| 24: This Chain of 16; Links in cach Pole i only. apPIns to | 
C vu gar: 


F 7 | 


= and 


ded — 
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| To Reduce Perches into Acres ſeveral ways. 


ad. 


oor . ar he 


| vey to be Reduced into Acres, 


1 which divide by 4o, the Quotient 
11s 1 Rood, and the remainder is 


ed by -all- or moſt Authors. 


. 
- 


| ſeveral ways. 


Vulgar-Arithmetick, and the diviſions too large to be Truſted 
in the Meaſuring of Leys or Arable, where Lands in open Fields 
are to be meaſured ſeverally, which perhaps many times are of 
great Length, and very Narrow, that it. cannot be ſufficiently exa&t 
in the Operation, for the Reaſons before given, 


Of the Foot Chain. 


There is alſo another Chain, which I ſometimes make Uſe| 


of, in meaſuring ahd Plotting the Ground-Plots of Houſes, and 
Gardens, Orchards, Yards, and ſuch like; as ſhall be Ex- 
emplified in irs proper place, which Chain hath no refpect for 
Land-meaſure, the whole length of the Chain confiſts of 66 
Links, each Link being one Foot in Length ; hence the length 
of the Chain is 60 Foot, or 2o Yards; with this Chain I Uk 
a Scale of equal Parts, a Yard being the Integer, ſo: that the' 
Content is given and Protracted, in Yards, Feet, and Inches, 
and this ſhall be farther explained in the following Part. 


IN 


CHAP. VL 


| He Content or quantity of any Land, Ground, or Incloſure 


is firſt found (by the two foregoing Chapters) in Perches, 


, 


which muſt be reduced into Acres, which is hete performed 


Firſt therefore, as 160 Perches is contained in an Acre, and 
40 Perches in one Rood, it therefore follows, that theſe are the 


proper Diviſors, for if the Number -of the Perches given be| 


divided by 160, the Reſult inthe \ 
Quotient 1s Acres, and if the Re- 17996 | 
mainder exceed 4o, divide 1t by 160 _ Diviſor. 


40; £15 the Quotient, Roods, and 
the [Remainder, Perches. | 199 


| i100 (112 Acres, 
EXAMPLE, 


396 


160 
320 


p——  —— 


Suppoſe © 17996- Perches were 


vide it by 160, the Quotient is | 
112” Acres and 76 remaining, 76 Remains, * 


40 Diviſor. 


36 Perehes, and this is the Old Perches 36 (2. Rood. 


and ufual Method, and is praCti- 


| BY 


IL EXAM: 


. * 4” bd " -_ Tu wb Wins b s » tt £8 
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' Firſt Therefore, Multiply the cuni- 
ber of Perches given, by (this Conſtt- 


_ 


duct--cut off 5 figures towards the 
Right-hand, ſo will thoſe on the Left- 


by 4, and from that Product cut off 
5 figures to the Right-hand, ſo will 
the figure on the Left-hand be Roods ; 
then again Multiply the 5 figures laſt 
cut oft by 4o, and from that Product 
cut of 5 figures as before, ſo will the 

figures on the Left-hand be Perches 

as before ; which is exemplified in the 

Margent by the former Numbers: 


4 2 5 Mþ 


But this Work tray more readily be 
performed by Dividing th number of 
ePerches by 4, firſt cutting, off the Right- 
hand figure of the Perches, and that 
| Quotient being again divided by 4, fo 
w1ll the Quotient appear in Acres, Roods, De 
and Perches, as the Example in the Margent direfts; _ 

In the Third place, I ſhall here deliver a more Conciſe Way, 
1how to convert Perches into Acres, by Multiplication. 


hand be Acres; then Multiply thoſe 
figures cut off on the Right-hand 


tute Number) .625, and from that Pro , 


Acres. 112.47500 


Roaoas. 


Perches 


WIL. EXAMP L E. Performed by Multiplication: | 


ILEXAMPLE. Performed another Way, 


133 
4) 1799 (6 
449 
A. Ku 
I12 I 36 


17996 * 
025 


89980 


107976 


35992 


_— 


4 


1.90000 
40 


—_ 


36.00000 


| never before Extant. 
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CHAP, VIL 


The Deſcription and Explanation of the Em- 
perial Table comprehending (and fully fup- 
plying) the Plain Table, Theodolite, Cir- 
cumferenter, Peractor,Chard and Neelle;| 


> 


. 
dt 


\ 
A 


His Initrument is made either in Braſs or Wood, but ſince | 

the figure of it is too large to Inſert in this Place, I} 

ſhall briefly explain the making of it in Braſs, by which 
M m | 


both 


= 
{ 


11 


l 


; 
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;the Inſtrument-maker, and Surveyor may ealily perceive how it 
| may be made in Wood. - 
} Tet this Plate of Braſs contain in length 16 Inches, and in 
breadth 13 Inches, and if the Braſs be well Planiſhed and Pol. 
| liſhed, :5 of an Inch in Thickneſs is ſufficient, in the middle 
whereof either way from the Centre 3 Inches, is cut out a 
round piece -of Braſs, which Plate will be 6 Inches Diameter , 
{and Conſequently the hole thus cur out, the ſame :. to this hole 
or” vacancy of the Inſtrument is underneath fixed a Box of Braſs, 
| falling below the Superficies of the upper ſide of the Table z 
{an Inch, or ſomething more, to contain the Chard and Needle 
| therein ; upon the back ſide of the Box, let the Socket be Screw- 
ed on, that the head of the Three Legged Staff is to move in, 
And here obſerve, that the Needle is to be covered with clear 
Glaſs, the upper ſide of the Glaſs lying ſomewhat lower than 
the thickneſs of the Plate of Braſs, from the upper fide of ihe 
Inſtryment, fo that when the Plate of 6 Inches Diameter (be- 
fore cut-out) comes to be laid over the Glaſs, it may re{t-upon 
= | two ſmall croſs Bars lying cloſe upon the Glaſs, to prevent the 
breaking of the ſaid Glaſs: Thele croſs Bars are for other uſe as 
preſently follows, -and the upper {ide of this {mall Plare 3s'to lye | 
on 1n this Poſture, when the Inſtrument 1s uſed as a Plain 'Fa- 
ble, and to be taken away when the Inſtrument is to be uſed 
as a Theodolite, Circumferenter, PeraQtor, or Needle. This 
Plate of Braſs that covers the Needle, is tots largeſt extent made 
into a Quadrant, for the taking of Altitudes as alſo the hour of 
the Day, and for the reſolving ſeveral propoſitions of the Sphere. 
There is alſo belonging to this Inſtrument a Frame of Braſs 
| (without Joynts) to go upon the Table, to faſten a ſheer of 
Paper thereon, which Frame is Screwed down with Screws, 
from under the Table, through little Nebs'of Braſs faſtned to 
the Table, that ſtand Juſt the breadth of the Frame. 
{ To this Inſtrument belongs a pajy of Sights (which may be 
taken from the Index to ſupply this Place) to be Screwed upon 
the Table in the Diameter-line, agreeing with the North and 
[South points of the Chard, which Sights thus placed are of ex- 
cellent uſe with the Needle, and in reſpect of the Conſiderable 
diſtance - they- are placed one from/ another, will be more exat 
. {than any-to this purpoſe before invented. | 
Thus far of the general explication of this Inſtrument, -in the 
next place, viz. in the two following Chapters, we ſhall ſhew 
what. Lines and Circles are thereon to be inſerted, and what 


'ufe they Generally ferve for. - - 


4 
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CH AP. VIIL 


cles of the Inſtrument. 


I He Chard over which the Needle is to play, has its Lim b 

Divided into 360 equal parts or Degrees, and if Concen- 
tric Circles be drawn, then each of them Degrees to be again 
divided into as many equal Parts as the diſtance will admit nf, 


Ny 


minute, if the Diviſions will bear it. 

II. Next, within this Diviſion (at a convenient diſtance) is an- 
other Circle divided into 120 equal parts or Degrees, which by 
the help of Concentric Circles, each degree may be divided into 
as many other leſſer parts as the diſtance will admit :of. - , 

This Circle is adjuſted equal to the Circle of the Inſtrument, 
for the expediting the work of the Circumferenter, and Pe- 
ractor, and is the moſt excellent for uſe, in reſpeCt of its large 


Diviſions. 


divided into four times go Degrees, that is, the Circle is firſt 
divided into four Quadrants, and each Quadrant into go 
|Numbering them from the Meridian-Line of the Chard by 
10, 20, &c. to go, and thence backward, by 80, 70, 60, &c. 
to o, and ſo likewiſe the other ſide of the Circle is ro be: num- 
bered the contrary way. _n__ 
IV. Betwixt this Circle and the Centre is placed the, Several 
Concentric Circles, in the Inmoſt whereof is pla.ed the 
| Months and Days of the Year, and on the Outermoſt is Ch- 
rated the Hours, as alſo from an inward Concentric Circ t, 
as the ſeveral lines drawn from each Circle directs, as. al o 
ſome other \ Circles Shewing the Suns Place and Azimuth. 


-—d. 


4 
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Of the ſeveral Circles and Scales upon the Em- 
perial lable, therr D:v4fion and Explana- 


101. 


I. Et there be a Circle. drawn to the utmoſt extent of the 
Inſtrument, whoſe Diameter will contain 12 Inches and 
an halt, for the Table being 13 Inches broad, it may very well 

M m 2 | =. 


mt a FY _ » 


Of the Deſcription and Divifun of the Chard, | 
| as it ſtands placed in the Centre of the Cir- 


as cach Degree into halves being 3o Minutes, and theſe again into 
halves being15 minutes, and theſe into 3 parts being to every 5th. 


HI. There is alſo another Circle betwixt this and the Centre, 


orees, 


—— 


Wy 
ex, 
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-be extended within a Quarter of an Inch of either Side, which 
divide into 360 equal parts, or Degrees, and by help of Concen- 
tric Circles, this Limb may be divided into as many equal parts 
as the diſtance will admit, of, which Circle pertormeth- the 
work of the Theodolite, and here Note that this Circle thus divi- 
ded, together with the Needle as *tis placed on the Table, is a 
perfe&t Theodolite, and better for uſe than the ordinary one, 
Firſt in reſpe& ?ris larger, and ſecondly in reſpett of the other | 
Circles placed by it, which doubly-confirms it, as will ſufhciently | 
appear in the following part of this Book. . 

IT. The next Circle (betwixt this and the Centre) is divided 
into four Quadrants, and each Quadrant into go Degrees, an- 
ſwerable to that-in the Chard divided into four 99+ , and tho? 
this diviſion of the Circle is ttken little or no Notice of, in the 
Practick part of Surveying, by any Authors I have yet met with, 
]yet I ſhall have more reſpect tor it,as may appear in the following 
Part. 

IIT. Next, within this aforementioned Circle is projected an- 
other Circle, which is divided into 120 equal parts or Degrees, 
which by the help of the Concentric Circles each Degree may 
be divided is los es and quarters, and conſequently into every | 
5th. Minute at leaſt : and here Note that any of the 3 degrees 
in any of the former Circles, makes but one of theſe, and e- 
very 10 of theſe makes 3o of them, ſo that more exaCtneſs may 
be expected from the Circle thus divided , than from any of the 
former, which Diviſion performes the worke of the Circum- 
ferenter and is a perfect PeraCtor, according to Mr. Rathboury's 
Compoſition; as you tnay ſee in his Surveyor, Lib. 3. Chap. 5th. 
Page 129, which includes all the Circles upon this Inftrument. | 

IV. At one end of this Table, betwixt the Limb and the Frame, 
may be placed the new Decimal Scale, as is treated of and deſcri- | 
bed in the 3 Chapter of this Book, which will be uſcful whep 
you have no occaſion to take your Index with you, which may 
fall out at ſuch times as you uſe the Needle only, with the Sights 
faſtened to the-Table, as I before Deſcribed, which Way is moſt 
__ to be followed in Surveying ef Woods, Foreſts, and ſach 

ike Places, where you 'cannot ſee any conſiderable diſtance be- 
fore you, which Scale will be ready to uſe with the Protractor, 
or Line of Right Sines, when you come to transfer the lines 
taken in the Field therefrom upon Paper, and to ſhew the true 
{Map as well as the content thereof, for when the Map is thus 
given, your Scale 1s here ready to find the true Conte nt alſo 
of your Map, as will neceſſarily be required. 


V. On the other end of the Table betwixt the Limb-and the 
Frame, may be graduated the Lines of Artificial Sines and Tan- 
gents, and Numbers, which will be tound of great uſe in the 
Solution of Triangles, which will be of conſiderable conſequence, 
in the Practice ot Surveying, 


VI, 


| 
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VI. ?Tis Requiſite to have a Line of Chords, which the Li 
of the Quadrant affordeth, being a Line of Chords of a'very | 
convenient Size, however betwixt the innermoſt Circle, and the 
Chard and Needle, is a convenient _ to inſert ſeveral lines 
of. Chords to ſeveral Radias's, and alſo lines of Right Sines, to 
be uſed inſtead of a ProtraCtor. | 


dt 


J 81 
| 
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VII. The Frame of the Table is graduated with lines of & 
qual Parts calPd Inches, round about, -and ſerving chiefly for 
ſiding of Paper upon the Table. | 


VIII. Note that there goeth two imal! Croſs Bars. over} 
the. Glaſs and Needle, Centring juſt over the Centre of. 
the Needle, with a little Hole in the Centre of the Bars; and 
exactly over the Centre of the Needle, to place one of the Com- 
| paſ-points in, to lay the edge of your Index by, when you are 

to dire tht Sights toany Mark (or Object) ſet upin the Field ; 
which Croſs Bars will alſo keep the quadrantal (or round) plate 
before cut out, from falling upon the Glaſs, to-preferve it from 
danger of breaking. | Ef | 


P EF" 
3 7023 
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IX. TI have only one more Principal Matter to inſiſt on in this 
place, viz. That, which way ſoever your work by this Inftru- 
ment (the Prain TaBrLx way excepted) you may make 
your Obſervations by every one of theſe ways at once, which] 
are "before mentioned : | I do not mean only at every Angle] 
| taken in the Field, but the whole' will be confirmed, as well as| 
each particular Angle ; all which may appear at one and the ſame 
time from this Infirument, by working according to the T xx 0- 
DOLITE, CIRCUMFERENTER, PERACTOR, and NExF- 
DLE; and fince T {hall in the following Part make this Aſertion | 
experimentally good, T ſhall not necd to ſay any thing more of it! 
in this place. >: 


| 


,  _—_ 


—_— —_ 


| CTH AT: ©. 
Of the Protractor and its ſeveral Divifis 


ons and Scales, fitted to the Empert- 
al Table, : 


"THE PrxOTRACTOkR is made of a Plate of fine thin 

Braſs, containing Six Inches in length and three Inches 

and half in breadth, whoſe Limb or Semicircle muſt be Divided 

into 180 Degrees, numbered from the Left ſide, by 10, 20, 30, 

to 180 : Then beginning at the ſame ſide again with 190, and | 

ſo progreſſively to 360; which Diviſion of the  Protrator} | 
ſerves? . | 


= 
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ſerves for the ProtraQtion of thoſe Lines and Pe that are]. 
made by that Diviſion upon the Taz x, v:z. he Circle of 

the THroDoLITE divided into 360 Degrees. But when 
you are to Protra& the Angles given by that Circle thar is Divid- 
ed intoa 120 Degrees, (which Circle performs the work of the 
CixkCUMFERENTER and PERACTOR) then your 
PRkoTRACTOR muſt be Divided accordingly, viz. The Se- 
micircle thereof Divided into 60 equal Parts or Degrees, and be- 
ginning at the ſame end again, and numbered to 12c, whichis 
anſwerable to that Circle on the TazLe; which Diviſion may 
be put upon the other ſide of the PRoTRACTOR, 1o thaty 
will be compleated to all the ſeveral Circles comprehended upon 
the EmMyERiAL TABLE. For the firſt Diviſion, viz. That 
of 360 Degrees will ſerve for that Circle of four 905 as well as 
one for that purpoſe ; for as the firſt Quadrant of the Limb is 
Numbred to go, fo tis but counting on from go backwards, 
viz, 80, 70, 60, &«. tq.o, as a little practice, in its proper place, 
will make plain. Then on both ſides are Scales of equal parts, 
Numbered by 10, 20, 3o, &c.and at the bottcm is a Line of equal 
parts alſo, and Numbered by 10, 20, 30, 40, &c. which Scales are 
to be graduated on both ſides of the PxRo TRACTOR, {/ 

The uſe of this Inſtrument 1n all its parts, will beſt appear b 
laying down therefrom the ſeveral Obſervations taken in the Field; 
as the ſeveral Examples in the following Part exemplifieth. 

The making of this Inſtrument 1s ſo well known to every Ma- 
thematical Inftrument-Maker , that I ſhall not need to inſert its 
Figure here. 


—_— yy 2.9 x = . 


CHAP. Xl 


Of the ſeveral Inſtruments for Reducing 


Plots to a greater or leſſer proportion, and 
what Method 1s ſafeſt to follow. 


Here hath been Variety of RuLars and other Methods, 
contrived for the Reducing of Plots toa greater or leſſer 
proportion, as ſhall be required ; and that moſt of them to very 
good purpoſe : As that eſpecially of Mr. Aaron» Rathbourn's In- 
vention ; whichis a Rular of what convenient length you pleaſe, 
and a Linedrawn the length thereof, and divided into 100 equal 
rts, from the Centre-hole of the Rular, and alſo Numbered 
{from the Center by 10, 20, 3o, &c. to1o0o; through which 
| Centre-hole isa Bodkin, Pin, or Needle, put through and faft- 
ned (through the Plot you intend to Reduce) to the "Table, fo 
that the Rular may have its liberty to move about its Centre ſo 
CON. 
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confin'd. But the way of Reducing a Map to any proportion, 


aſſigned that T moſt affe&t as the ſureſt way, is to Plot your 
Map over again (from the Map you have taken) by a leſſer or' 

ter Scale as the Matter is required, though indeed I cannot 
fay, that the way of Reducing by Squares is much inferiour to” 
any, for *tis both plain and practicable; for if' the Map to be: 
reduced be incompaſſed with one great Square, viz. Taking in' 
and leaving out ſome little matter of your Plot to be reduced, 
then divide that Square into ſeveral little Squares as occaſion 
requires, which are laid down by ſome known Scale of equal 


parts, then obſerve to make the like number of Squares (leſſer] 


or greater according as the Matter requireth) by a Scale fitting 
the proportion afſhigned, then obſerve what part of the Square, 
any Angle or Remarkable Accident falls in, and accordingly 
prick it off by your propoſed Scale in your new or intended 
Map, and by obſerving the Method, this whole Work maybe 


perte&ted, as ſhall be Illuſtrated by Examples in its proper place. 


! n 
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CHAP. XI. 


The Manner or Way of making a Field- 
Book, proper *o the ſeveral Inſtruments| 


, Iſſuing from the Emperial Table. 


OR The effteing this Matter, providea quantity of Pa-|. 
per, more or lefs, as the Work#hall require; which bind |” 


upinto a Long Otavo, or Semi-Folio, and Divide each fide 
according to the following DireCftions: Let the ſide of each Leaf 
be divided into five Columns; the firſt is to contain the Names of 
each Angle Alphabetically, as the Angles A, By .C, D, &6. The 
ſecondiand third Columns, are for the Degrees and Minutes, Cut 
by the Index upon the T Hs 0.D 04,KT x, or the PBRACTO R, 


or the Angles obſerved by the Nzz » LE upon. the. Chard, for] 


the CixCameERENTER and'the Magnetical way”; the 
fourth and fifth are for the length ofthe Lines in the Field-Rook, 
in Poles and Links. | 


The Form of the Field-Book. 


Angles: |Degrees. Minutes. | Poles. | Links. | 
A SI 20 8 Ix. : 
B 21 45:1 29 17 
C 6 50 3 |: T2 
D | to | 3o | 15 
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| There may be two Columns more added-to the Right-hang, 
for taking Notice of the off-Sets, both to the Right and Left-hand, 
and here Note, for working by the NEEDLE with that Cir. 
cle of the Chard divided into four go, that when the Degrees 
cut.by the Needle in taking of an Angle exceed go Degrees, 
from the South-point of the Meridian-line on the Chard, then 
obſerve to inſert its quantity and Coaſting above go Degrees, viz, 
from the Eaſt or Weſt-Points. | 

| But ſhall here inſert the method of another F 1 «x . o-Boo x 
[to more purpoſe, which includes all the Obſervations taken at 
once, viz, the THEODOLITE, PERACTOR, CIRC UM- 
FBRENTER, and NEEDLE, Which take as followeth. 


The Form of the New Field-Book. 


The | Circle 366] Circle 120] Circle four go+ | Meaſure,| 
Angles. [D. M:|D:;: M. D. M.|Po. Li. 


.6-. 05 1$.-* 3 16 45]35 218 
ro I5|33 25 79 45]35 ©6 
I1T 2037 7 68 40|30 5} 
i36. golas #1S.E az [38 ug 

The very Titles of this Field-Book explains it, eſpecially if the 
former be - «« 4a ſo that nothing more need be aid 
here for Explanation. | 


. 
: 
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CH AP. XIIL 


Shewring what part of Surveying each way 
here delivered jrom the Emperial Table 
zs moſt proper, and fitteſt to be uſed on all| 


 ccaftons. 


Arious are the Methods as well as Inffruments that have 

been contriv'd and invented, for the perfeCtion of this uſeful 

Art of Surveying,tho? not any one of them ſufficiently tobe confided 

in for all purpoſes, therefore I ſhall inform my Surveyor, what 

way or method-1s beſt. to be obſerved and practiſed in all Caſes 

that may happen, in the Practical part of Surveying, which this| 

one Inſtrument I call the EmetrIAaL T as Lex will perform, 

| with as much Celerity angl exatneſs as all the Inſtruments that 

hath hitherto been invented, to proceed therefore methodically, 
I ſhall treat firſt of the ' 


Plain 


— 
—_— — —— _ 
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1populated Places, and whatever places there are of Remark. 


[large and ſpacious performances, and ſo I come to the 
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| TH Plain T able, 


Which is the only Inſtrument, that ever was invented, for taking | 
.the Map of ſmall Incloſures, and for ſhewing the true Symmetr 
thereof, and: for taking the Map of a Town-ſhip, together with 
the Laying all the Lands, Meadow, and Incloſure, in the fame 
Lordſhip, to the Town, as they lie reſpectively in the Field, by 
which Inſtrument may be deſcribed(very aptly)all Rivers, Water- 
courſes, Mountains, Mills, Ponds, Lakes, Quarries, Woods, 
Trees, .and Buſhes, where-ever — as alſothe Roads, Foot- 
paths, Gates, Stiles, with what-ever elſe is remarkable in the ſame. 
Lordſhip, The Plain-Table is very excellent for takingof ſmall di- 
ſtances, as not exceeding a Mile, and whatever"1s: required in this 
kind, it will not fail to perform with admirable plainfieſs and 
perſpicuity : And ſo Icome to the | 


T heodolite, 


Which is beſt and moſt Applicable for the taking of a Map 
of a whole Country :. For as'the Plain "Table is beſt and fitteſt | 
for taking the Map of ,z Lordſhip, as the laying the particular 
Grounds one by another,and for the corny what is remarkable 
therein : So is the Theodolite fitteſt for the deſcribing aCountry, 
and the laying each Lordſhip, in its due place, true ſhape, and 
Juenentys within the ſaid: County-Map; on which may be de- | 
cribed all the Rivers, Water-courſes, 'Towns, Ancient and De- 


This Inſtrument is very uſeful in taking the Map of a Lord- 
ſhip in-Groſs, viz. as tho? it were one intire Ground, which way 
is very helpful in the Incloſing of a Lordſhip, which-.is the 
firſt thing in that caſe that ought to be done, and this way may 
be ſafely prafticed, in taking the Map and Content of any = 
Foreſt, Park, Chaſe, Wood, or ſuch like, and for taking of di- 
ſtances, whether Acceſſble or Inacceſſible ; in ſhort, *tis fitteſt for 


Circumferenter and Peradtor. 


Both theſe Inſtruments being partly to the ſame purpoſe, and | 
in reſpe& of the largeneſs of the Degrees, (which 1n both Inſtru- 
ments are the ſame) it will be of tolerable good uſe 1n taki 

the Map, and finding the Content of Inclofure, or of a Lord- 
ſhip, _ will indifferently ſerve for large matters, as what we bo. 


fore Intimated in the uſe of the Theodolite, and may very well? 
N n merit - 


*% 
Fo 
F. 


3 


ky We y 
\ ſe 
. Sa. F? nadir coat 
c 
v - 


136 The Arif SURVEYING. 
| merit the Applauſe of all Artiſts, for the taking of Diſtances, 
whether Acceſſible or Inacceſhible; and ſo we proceed to the - 


Chard ind Needle. 


Tho? I know fome Surveyors that have ſo far confided in 
'the Chard and Needle only, as to give in a Map and Content 
of a Lordſhip taken thereby, or other ſmall Incloſures, yet I can- 
not adviſe any Surveyor to lay fo great a Streſs upon this Way, 
that muſt neceſſarily have ſo little congruity with truth ; For 
firſt, in taking Angles in ſmall Grounds, the Angles lying near 
together, or the niany {mall Crooks, m a River or Watercourle, 
[wc the NzzÞL & ſhall ſcarce ſhew the difference, betwixt 
one; Angle and another, by reaſon of its Parvity and Reſtleſineſs:| 
Secondly, it is ſubje& to Variation,both in reſpett of Weather and 
'of Iron, that may ſome times accidentallyhappen to be near it un- 
known to the Artiſt, or Stones of an Iron Nature, in the Ground 
where the Inſtrument is planted, which may alſo cauſe the 
NEEDLE to ſtand fromits true Point or reſting Place, there- 
fore ought not to be rely*d upon, as fo preciſely __ as the other 
ways before mentioned. But that which I recommend it for, 
and indeed cannot well be done any other way, is the takin 
:of the Map and Content, of a Wood or Foreft that is bounde 
with another Wood or Foreſt, that you are not concern'd in to 
meaſure (as very often happens in Practice) ſo that you cannot 
{ce any conſiderable Way before you; then by the direQtion of 
the Net DL E you may be able to keep a ſtraight line, as near 
the Wood ſide as you can gueſs, and ſo take the Angles either |, 
to you or from you, according as you are placed, Gtherways| 
by Obſerving at every Angle you plant your Inſtrument ar, 
what . Angle the NzEepL Et makes with the Meridian-Lineg-, 
which diſtance ſhall be the true quantity thereof, and by mea- 
ſuring theſe diſtances with your Chain, and inſerted into your 
FitLp-Boo x, and ſo proceeding round the whole Wood or 
Foreſt : then you may, by the help of your PRoTRKacToR and 
FitLp-Book lay down the true Map thereof, and therefrom 
find its juſt content or quantity, as ſhall be exemplified in 
its proper place. 

And here obſerve, the Sights taken from the Index, and fixed 


[(as in the deſcription pare 197 or 198) uponthe T as LE, that is 
here to be uled. 
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CHA P. XIV. 


How to take the Exat Plot of a Field at one 
' Station, from whence may be ſeen all the | 


Avgles of the Field, by the Plain Table. 


Efore you place your T ar x, cauſe Marks to be ſetup 1n 

\ every Corner of the Field, as n ABCDEFGHIK, 
which let be the Field given to be meaſured ; then plant your 
Table at ſome convenient Place in the Ground, from whence | | 
may be ſeen all the Angles or Corners therein, as at R, there plant | 
your TABLE covered with a ſheet of fair Paper, which 1s put 
upon the Table as is direted page 87: Your Table thus planted, 
lay your Index upon it, having one Foot ' of your Compals-points 
pricked down on the Paper near the Centre of the Table ; then | 
[bring the edge of your Index to the Compalſs-point, as it Re- 
mains fixed in the point R, having your Compaſſes in your Right- 
hand thus placed and your Index diretted by your Left-hand, turn 
the Index about till through the Sights thereof you eſpie the 
White or Mark ſet upat the Angle A, then by the edge of your 


Index draw the line R A, which diſtance Meaſure on the Ground 
with your Chain, which 1s found 35 Poles, 18 Links, which take 
trom your Scale with your Compaſſes, and place it from R to A, 
where make a prick with your Compals-point. So in Like many 
ner from the point R direct your Sights to B, and draw the line 
R B, which diſtance Meaſured with your Chair, is found 35 

Poles, 8 Links, which take in your Compaſſes from your Sfale | ; 
and ſet it from R to B, then with your Black-lead Pencil draw | © | Rs. 
the line A B, thus obſerving the ſame Method till the whole Map 
or Plot of the Field is taken. , 
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- Or if you dire&t your Sights to every Angle in the Field, and | 
draw lines at length from R, by the edge of your Index, then | 
| meaſure each length upon the Ground with your Chain, which 
ſeveral diſtances ſo found take in your Compaſſes from your Scale, : 
and place them down upon their reſpective lines in your Map, 
Making a prick at the end of each extent, then with your Black. 
lead Pencil draw ſmall Lines from one prick to another, as from 
A to B, and from B to C, from C to D, and fo on, till the whole 


Plot be Included. | HEN | 
| Concerning the Rules Authors have delivered about o—_ 
2 


FF. 


the Plot of a Field at one Station, from any one Angle the 
from whence all the Angles thereof may be ſeen, I ſhall not 
trouble the Reader, here with an Example, in reſpett, *tis the ſame 
with-the former; for if the T as L x be planted at any Angle in the 
Field, from whence all the Corners or Angles wy be ſeen, *tis 
but direQing your Sights (from the Angle affigned) to all the 
Angles, drawing lines by the edge of your Index; then meaſuring 
their reſpeQtive diſtances upon the Grounds with your Chain, 
which Dimenſions take in your Compaſſes from your Scale, and 
mee them upon each correſpondent Line, making pricks at the 
extent thereof, from which with your Black-lead Pencil draw | 
lines, which ſhall include the Plot required. 


#13 " | 
C H A P.,. XV. 


How to perform the Wark of the laſt Chapter, 
by this Inflrument, by working according to 
the method of the Theodolite. 1 


-" 

HE Paper being taken off from the T A z x x together with 

the Quadrantal-plate which covers. the Needle, at that 
time we uſe it as a plain Table, then it appears according to] 
what we deſcribed in the IX Chapter, v:z. a perfet T un x 0- 
DOLITE CIRCUMEFERENTER PERACTOR,&C. 

But to perform the former work according to the T x x 0- 
DOLITE, firſt plant your Inſtrument at R, turning the Table 
upon the head of the Staff till the N x = pL x ſhall hang direQly 
over the Meridian Line in the C xx 4 & Þ, there Screw the Table 
faſt, which done having your Index in your Left-hand upon the 
Table, and one of your Compals-points by your Right-hand pla- 
ced in the Centre of the crofs Bars, over the Centre of the Cu aro 
and NEEDLE, towhich Compais-point ſo fixed bring the edge 
of your Index, and direct the Sights to your firſt mark at A, 0 
ſerving (in the Innermoſt Circle divided into 360 Degrees) what 
Degrees the Index cutteth, which let be 16 Degrees, 45 Minutes, 


which 


| 
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viz. from R, the place of your Inſtrument (or place of ftand- 


the fourth and fifth Column of your Field-Book, againſt A ; Then 
Nating the Degrees cut by the Index, which let be 100 Degrees, 
15 Minutes, and the diſtance R B, is found 35 Poles, 8 Links, 
which note down in your Field-Book in the fourth and fifth 


firſt Column) and the x00 Deg. 15 Min. in the ſecond and 
third Column. Then dire& your Sights to C, finding the De- 

cut by the Index” to be 111 Deg: 20 Min. and the Dt- 
| anos R C, to be 3o Poles, 17 Links, which 111 Deg. 20 Min. 
put down in the ſecond and third Column of your Fiekl-Book, 
and the length 3o Poles, 17 Links, in rhe Fourth and fifth Co- 
lumn thereof: Then again Dire& your Sights to D, and note 


North, 


: $=:543-50" #; IG” — : 
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the Degrees cut by the Index, which will be found 136 Degrees, 
50 Minutes, then meaſure the diſtance R D 38 Poles, 19 Links ; 
then put down D in the firſt Column of you Field-Book, and 
136 Deg. 5o Min. in the Second and "Third Columns, and 38 
Poles, 19 Links in the fourth and fifth* Columns thereof. , Then 
Dire&t your Sights to E, and obſerve the Degrees the Index cuts, 

| | which 


which put down in the Second and Third Column of you Field- 
Book againft A, in the firſt Column, being the Angle Nomina- 
ted, then with your Chain meaſure the diſtance upon the Ground, 
(ing) to A; which is found 35 Poles, 18 Links, which place in] 


after the ſame manner direCt your Sights to B, your ſecond Mark, | 


Column (againft B the Alphabetical name of the Angle in the} 


” 
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{be protrafted, as we ſhall ſhew in its proper place. 


IT 
11 2 
3 
4 
5 
{16 
7 
bo 
9 
IO 


which let be 154 Deg. 5o Min. and the length R E, 18 Poles, 12 
Links; which 154 Deg.5o Mio. and 18 Poles,12 Links transfer into 
your Field-Book, in their proper Columns as beforedireted : Then 
direct your Sights to F, where finding the Index to cut 177 Deg, 
co Min. and the diſtance R F, 35 Poles, 4 Links, alt which put 
down in your Field-Book according to the aforegoing DireQtons : 
Then dire& your Sights to G, and Note the Degrees cut by the 
Tndex tobe 224 Deg. 3o Min. and the diſtance R G, 28 Poles, 19 
Links ;' all which put down into your Field-Book as before : Then 
dire& your Sights to H, {till Noting the Degrees cut by the Index, 
which let be 281 Deg. 5o Min. and the diftance R H, 32 Poles, 


your Sights to I, Noting the Degrees cut by the Index, which 


which accordingly. put down in your Field-Book : Then dire& 
your Sights to K, your laſt Mark, obſerving the Index to cut 
342 Deg. 3o Min. and the diſtance R K, 22 Poles, 10 Links, 
theſe Note down in your Field-Book alfo : So will you have. the 
whole Epitome of your work in your Field-Book, which ſtands as 
in the following Table, from which the Plot or the Map is to 


Angles. | Degrees. | Minutes. 


116 45 


I00 
III 
136 
T54 
177 
224 
281 
$34 
342 
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CHAP. XVI 
How to perform the Work of the laft Chapter, 


to the Peractor. 
| 'He difference between this way and the former conſiſts 


of the Circle divided intof120 degrees, and the Angles cur ac- 


wefind 334 Deg. 3o Mis. and the length R 1, 31 Poles, g Links, 


[ 


18 Links, which Note down in your Field-Book : Then dire&] 


from this Inſtrument, ' by working according| 


only in the diviſion, of the Circle, for *tis but making uſe] / 
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cordingly by the Index, will ſhew the quantity of each ge | 
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Chapter, then 
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Angles, and expreſs them, 


the Field with your Chain, iff your 
the exaQt Epitome of your whole work, and will ſtand thus. 


Eom that t Circle alſo, which, 1 with the len h taken as in the Baſt 
Chapter, and transfer*d into your Field- Bm in - | as th 
former Chapter diredts,. will be the, thing efeQe 


EX AMP CE | | i 
Plant your Inſtrument at R, with theN xs IT) it's  Oi- : 
rely over the ani: Anbhg your iy. (as in the for- 


Poles 18. 's nk Noe Ote: down in Your 
eQ Four Sight'O B, Noting the degiees the 


Index cuts, which let be be 33 degrees, 25 minutes, which with| | 
, the length R B, 35 Poles 8 Links, 
According to which method pr 


3. 


| Fa 
[bs .. | 


'$ ab, 


*Field-Book, which will be| 


z 
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_ 


down in your Field-Book. 
in taking; the reſt of the: 
length of the lines, taken in 


Angles. 


ot COA oe Wages *. 
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Angles. | Degrees. _ . Links. 
I A 5 35 1s. * 
7 1 7 $5.3 
[3 -. C 37 30 | 17 , ws) 
[4D 45 38 + 19 
15 a{E[-- 51 18 I2 | 
Þ ht - 3.5 EL AS RE. AE RE? IE ee AC 
js HI 93 1]: 57 | 32, 7 
jo K{_ r1n4 Sh. > 22 IO 
i| Thus you ſee the work is the fame þ ag former, in its kind 
and Degree, and both perfarmed at ohe and the fame time, and 
'|may be ſ@ noted down ae a0 band the fame Field- 
{| Book, by making only two Columns df the Degrees and Minutes, 
| fomewhar larger then the reſt, to the'end, that one thereof may} 
| ſhew the Degrees and Minutes according tothe TyeoporLirt, 
and the other according to the Pex aCTox, as the following 


—— 
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| Table better than many Words demonſtrateth. 


| bes Angles. |D. Theodolite. Mi7Þ. PeraQtor. M: | Poles | Links, 
[1 Ali6 as * 7 35 35 18 
2 B{ 100 I5 33 '25] 35 8 
113 -E[T 20, 37 71 39.4 27 
4 D[.x36 50,45 37] 38 | 29 
*1i5 E| 154 50, 51 37] 18 | 12 
6 F 1177 50159 7] 35 4 
7 G|224 30174 co] 286 ” 
4 |S H } 281 5ol93 oO7 22 18 
119 I | 334 zo[i1, zo] 31 F.\ 
to | K[j3427 zolilg 10 22 IO 


1 time, ' but confirms the work. 


1 fame time, and at the, ſame )our alſo, I ſhall therefore m the fol- 
1 lowing Chapters demonſtrate the work of both the T x1 x 0- 
JooLiTEandPERACTOR together, by obſerving the Angles 
ia both Circles, and by transferring them into the' Field-Book, 
as this laſt Table directs,gn reſpeQ, *tis much more helpful and in- 
| tell:igible, | 


; By this Table, and what I have juſt now ſaid, *twill be eaſy to 
perceive the. great gre = this: Inftrument, which not only 
performs the work of theſ&two'Inftruments at one and the ſame 
f bath at the ſame Inſtant. . And 
becauſe the 'work is perfontied=both theſe ways at one 'and the 
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C H A P. XVII. Fe 
To perform the work of the laft Chapter, by 

the Circle upon the Table, that is divided 


into four 90%; And alſo how the work of 
theſe three Iaſi Chapters (by this Inflru- 


at the fame time. | 
/ 


-| F'N the performing of the aforegoing work by the Circle on 


4 the T a L x divided into four 90% you muſt have your Field- 
Book ordered accordingly, which is to be divided for this purpoſe 
into three Columns ; the firſt is to contain the Letters and Figures 
progreſſively, being the Name and Number of each Angle; the 


ſcond muſt be of conſiderable breadth, fo that it tnay contain 
the Number of Degrees and Minutes cur by the Index,and alfo the 
Quarter of the Compaſs in which the deÞrees are cut by the Index: 


from the North or South points, towards the Eaſt or Weſt; the 
| : Oo 


ment) may be moſt compendionuſly IWR 


_ third: | 
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|third Column is to contain the Poles and Links, being the length 
of each line taken in the Field. But before you proceed to 
plant your Inſtrument, ſet up marks in every corner of the Field, 
asat ABCDEFGH IK, whichdone plant your Inſtrument 
(as before) at R, with the Nx xz vr = hanging directly over the 
Meridian line in the Cx 4p, with the North end toward you, 
in which poſture Screw it faſt, then as in your former Chapter 
dire& yaur-. Sights to A, Noting the degrees-cut-by your Index 
[in the aforenamed Circle, which let be 16 degrees, 46 minutes, in 
| {the North-Eaſt quadrant, and the Tength of the line R A, 35 
Poles, 18 Links, which put down 1n your Field-Book, as the 
following Table direQs, viz. place in the firſt Column 1 and A, 
which denotes the firſt Angle, known by the Name, A'; Secand- 
ly ſet down in the ſecond Column 16 Dares, 45 Minutes, 
which is the quantity of the Angle, from the North towards the 
Eaſt : Thirdly place down in thethird Column the length C| 
R A, 35 Poles, 18 Links, Then direCt your Sights'to B, Noting 
the Degrees upon this Circle that the Index cuts, which let be] 
79 Degrees, 45 Minutes, SE, that is, ſo many Degrees from the 
uth towards the Eaft, and the tength R B,-75 Poles, 8 Links, | 
all which Note down in your Field-Book according to the for- 
mer direQtions.' "Then direQ«your Sights to C, where findin 
the Degrees cut by the Index to be 68 Deg. 4o Min. S E, _ 
the line R C, containing 3o Poles, 15 links, which Numbers as 
before write down in your Field-Book. Then direct your Sights 
to D, obſerving the Index to cut S E. 43 Degrees, xo Minutes, 
and thelineR D,containing 38 Poles, 19 Links, whichaccording- 
ly place down in your Field-Book. 'Then direc your Sights to 
FE, Noting the Degrees cut by the Index to be S E, 25 Deg. 10 
Min. and the line R E, 18 Poles, 12 Links, which place 1n your 
Field-Book. Then dire& your Sights to F, Noting SE, 2 Deg, 
xo Min. and thelineR F, 35 Poles, 4 Links, which place down 
in your Field-Book. | 


| _ Angles. 1A. M 
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| By: thus much ?tis eafie'to perceive how the reſt of the Angles 
are to be taken, with the length of the ſeveral Lines leading to 


each 


heme _ 
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leach Angle, and alſo how. to place them in your Field-Book : | 
which done, the whole Work.ftands jn your Field-Book as the 
aſoregoing Table direfts; from which* your Plot is to be Pro-|- 
| tracted, | I” OH - 


” 
o * 


Yoo JOY Circle. 360 | Circle. 120. Circle four go Meaſure. 


| —— þ 
| Angles. [D. ' * M- FD. M.{Coaſt. D: M+|P. L-{}- | 
I A]16 4515 35] NE. 16 45|35 + 18 } | 
2 Blroo. : x5[33 25|SE. '79 :45[35 bn | 
1.3 Chir 20437 - 7| SE. 68 4o[3o 154] 
|4 D136.  50[45" 37]SE. 43 10[38 ag] 
15 . "E254 '50[5r * '37[SE. 25 1018 » 12 
16. . Fſz77' 5oſ5g' 17|SE- 2 16[35 | 4} 
7 Ghze4 130 [74 5o| SW, 44. 3o|28' 19' 
118 H|28z +50[93 57 |[NW. 78 10[32 - 18; 
9 I}334 3ofaii 3o|[NW. 25 30[31 9 
I K [1342 30]7144  10|NW. 17 20|22 T0] 
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_ And here Note, that the work of theſe thr eelaſt Chapters ! 
may all be performed. at one and the fame time; for the directions; 
. Pare alike m all of -them, only obſerving to enter the quantity of]. | 
cach.. Angle into your Field-Book. from each Circle into its pro-| | 
per. Column, as - the Table Demonſtrates. And tho? in theſe; 
three laſt Chapters, T have largely treated of each ſeveral way, 
becauſe it Fe belt ſuit with the humours and- qualifications of 
[all Artiſts, .yet Ido wholly recommend the ſober Artiſt, to make 
his Obſervation. of all the three Circles at once, for the Index will 
cut all the Angles inthe three ſeveral Circles at one time, and 
[your Field-Book, as in this laſt Table, may be made with as lit- 
tle trouble to contain the Theodolite, PeraCtor, and Circle of 
four 90% the work of which three Inſtruments youſee is performed 
at one operation, with the ſame eaſe-:and labour that any one of 
them takes or requires, which is a ſure way alſo to prevent]. | 
miſtakes, by comparing the correſpondent Numbers'of your ſe- 
'veral Angles in your Field-Book, by conſidering the proportion]: | | 
one Circle bears to another. It | 
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CH A P. XVII 


How to take the Plot of the aforementioned| 
Ground, by ufing the Inflrument as a Cir-| 
cumferenter, or Chard :aud Needle. | 


| UR Firſt buſinefs is to fit thiSEMPERIAL-TABLE to 
a CIixCuUMFERENTER, &c. Which is done by taking] 
the. Sights from the Index and Screwing them upon the Meri-| 
dian line on the Table, as was direQed in the 7th Chapter, fo} - 
that the ſights thus placed, are fixed to the Table, and move as|/ 
the Table moves, and the Angles (by the Degrees in the Chard)], 
are-to be obſerved from*the South end of the Needle, by any] 
one or all the, Circles in' the Chard, as we have inftanced in the}: 
work of the three laſt Chapters, for as the work of the three 
laſt Chapters-was pom by the Index _—_ the feverat Cir- | 
cles upon the Table, ſo the work may be effetted by the three |: 
Circles ſo ſeverally divided in the Chard, by the Needle /accor-|: 
ding to the moving of the Table) making the fame Angles on] 
the ſeveral Circles of the Chard ; and' becauſe T would” not, be 
prolix. T ſhall obſerve the Angles to-each ' Circle the 'Needle 
makes, tho? I cannot but moſtly recommend the Cirele' of the 
Circumferenter, divided into 120 Degrees : However fince I 
ſhall exemplifie the work in all the three' Circles at once, lea-}] 
ving the Surveyor to take his Choice which one, or all the Cir-] 
cles at one time he will. make'uſe of, and by referring to the] 
Figures in the three former Chapters, which are app icable to] 
the Diviſions of the three Cireles in the Chard : we lluftrate as. 
followeth. | ih 
| | | 
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EXAMPLE. _— 
; Firſt, ſet or place marks in all the 'Angles or Corners of the 
Field, as-in ABCDEFGHLIK, then plant wr Table Hord- 
zontally at R, with the Flower-de-luce towards you, turning 'it| 
gently upon the Staff till through the Sights you eſpie the Mark 
fat A, there Screw your Table faſt, and obſerve what Degrees in|, 
the Chard the Needle hangeth over in each Circle, which in|} 
the Diviſion of that Circle of 360 Degrees it cuts 16 Deg. 45 |: 
'Min. and in the Circumferenter-Circle divided: into 120 Deg, | 
the Needle cuts 5 Deg. 35 Min. and. in the Circle of four gos. |; 
'the Needle js found to reſt upon NE. 16 Degrees, 45 Minutes, 
|and the Length R A, meaſured on the Ground by the Chain, "8 
is found 35 Poles, 18 Links, all which Numbers note down in| 
'your Field-Book according to the laſt dire&tions (for this apes 
'of the laſt Chapter, in the Example of - the Field-Book ; which | 
done, 


_— 
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; [not fail, and the 'Work in your Field-Book ftands'as the laſt 


{make uſe of that: fide'of your PRoTRACTOR that is gradua- 
ted .accordingly.; |then make choice 'of a: convenignt- Place upon | 
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done, unſcrew your Table, and'turn it about as befor e, til through 


the Sights you eſpie'the Mark at B, there ſcrew it talk, : Noting 


I which in that of 369, found roo Deg.'r'5 Min. in that of x 20,; 
is found/3 3 Degrees, 25-Minutes; in the tour 90% SE 79 Degrees, 

Min. and the length RB, containing: 35 Poles; 8 Links, all 
which Note down in your Field-Book as before, then according 


to C, where the Needle is found to reſt upon 111 Deg; 20 Min. 
in the Circle divided/into 360 Deg. and cutteth alſo/3 Degrees, 
[7 Min. in "that Circle divided into 120, and alfo Me Needle 
| reſts upon SE 68 Deg. 40 Man. in the Circle of four go5; and the 
length R C, is'found to contain 3o Poles, 15 Links, all which 
[Numbers accordingly placedownin your Field-Book. - : And thus 
much is enough to ground'a' mean Capacity in theperformance 
|-of the reſt, for by obſerving the ſame Rule or Method; you-can- 


Table in the laſt Chapter 'dwefts, from which the Plot: is to be 
Protrafted, as bythe oa 71-0 gy FH RIS | 
|: "Note, That wheiiſoever the Plorofa Ground can be taken at one 
Station, be it in any. Angle thereof, or in what other part of the 
Ground foever, -the' former direftions hold good for the-Perfor- 
mance thereof; for the Angles and Lines being taken according 
tothe ' preceding” arreQions (though different in reſpeQt of 


Book, 'the Plot may-be Protrafted thereby,-and be the fame as 


if drawn from obſervations: miade in any other place of the faid 
Ground, {es 
DR 01 Mie. We | 


of the former Chapters, 
I. T IRST, draw a Line {your Field-Book lyin before you) | 


To lay down or Protract npon Paper, the Work 


which-is ChataQtered at either:end with Nox T rand Sou TH; 
then according ta the Circle:your Angles were obſerved by, whe- 
therizupon the 'Fable-by the Index, or in the Chard: by the Needle, 


your fair Paper, that may repreſent your Station, or place of Stand- 

ng as at (by referring to the Figure inthe 1 5th Chapter) R, upon 

which point, place the Centre of your Protra&or, laying the 

Meridian line of your ProtraQtor diretly upon the Meridian ow 
; 4 wy” O 


| the Degrees of -the ſeveral Circles the. Needle hangeth over, 


to the former direCtions, -dire& (by moving-the Table) the Sights | 


the Station's Situation) 'and accordingly entered into your Field- | 


10? - that ſhall-repreſent the Meridian Line, or a line that ſhall | 
pdint Nonh and South, asin- the figure of the 15th Chapter, | 
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for the quantity: of your: Firſt Angle..ar, A, which (according to 


| grees, 20-Minutes, : againſt whichah.the limb of your ProtraQtor, 
'| make a mark alſo. -: | Th: | ry TEE; 
|. TV; Your fourth: Angle at D;..is found by;your - Field-Book: tg 


| 154 Degrees, 50 Minutes, againſt; which;/Numher in. your Pro- 


1 F, which is fdund 177 wy 5o;Minutes, 1wieh: prick off from 
}| the limb. of your Protra noi 
|. VII. Then obſerving what Degrees-are made at the Angle G,]- 
which is found to contain. 224 Degrees; 30 Minutes, whoreim gb-' 


| grees, The Arch of. your Protrattor mu ,therefore be twroed. 
| downwards, ftill keeping the Meridian line,of ygur Protrator 
|upon-the Meridian line-of your;Paper, :in whuch, poſture-1t, is to 
|lye trill your work be finiſhed. | | 


|trator, againſt which make a mark upon the Paper as before. 


{| which being done, -take* your * 

- - *[lay a Ruſar fromthe point R, to each prick-mark made trom your 
|Protrator and draw pbſcure: Lines; as RA;RB4,RC, &e\ they 

[take the particular length proper to each Angle (as your Field. 

'| Book direQts) from AER fo x n 

| Gone Lines, as from R, to A, 35 Poles, 18 Links, which take 
® 

-|R, to A; likewiſe from-Rj.to-B, was found"35'Poles, 


thus by obſerving this. method, being direCted-accordingly-by.your 
| Field-Book, the*length of all the: other lines may be ſet off, as 


1A, which includesthe Plot required, . 


of your Paper, as it is'before:; reprefented with the Arch towards 
our ProtraQor, reſting in this poſture, lookin your Field-Book 


this diviſion of.:360);1s found 16 Degrees, 45: Minutes; therefore 
againſt [16-Degrees, 45 Minutes, in; the Limb ot your ProtraQtor, 
make a mark. or prick-upon the. Paper. junk W | 

. -TI. Then finding your Second/Angleat B, to-contain 1co De- 
grees, 15; Minutes, make:a mark upon-the Paper againſt 106 De-| 
grees,-15 Minutes;:of your. ProtraQtor; 2 
HI. Alfo finding your-third-Angle-at'C to contain r1ix De- 


contain',136 Degrees, :5o Minutes] againſt ' which '1n the- limb 
of your: Protractor, make a mark upon your Papers | do1irn) 
V. 'The. Degrees obſerved -at your, fifth. Angle .at E, , is found: 


trator make a prick ow your'Paper.. «3 {il 2; 7 o' dl 
VI. Accordingly obſerve what Degrees are arthe fixth Angle at 


or upon-your Paper. ;;; - - 


ſerve that as.224 Degrees, 3o Minutes, 1s greater. then 186;Ne- 


bogor3 
G TRITIELS 
Then obſerve the 224 Degrees, 3o Minutes upon your Pro-; 


Thus according to the, preceding direQions prick off the Angles: 


H, I, and K, from the Degrocg un ,the. limb of your ProtraRtor ; 
rotrator from the Paper, then 


ar Scale, and place them upon their re- 
m the Scale'treatediof in the third.Chapter, and work } des 

| Poles, $ 

which accordingly take from-your:iScale, and fet:from Rf ro - | 
the Field-Book,, an the Figure Demonſtrates;'which done, draw 


lines from -prick to:prick, as -from-:A, to Bb:and: from B, to'C; 
from C,.to'D, -and:;drom;D, to-E; from E:t0/F, /and fo round'ts 
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not be ſeen from one place or Angle therein. © 


'L and the Table covered with clean Paper, and the Sights 

taken'therefrom, and Screw'd upon the Index; having thus 
fitted your Inſtruments and in the Field you are. to Meaſure and 
to take the Plot thereof, which cannot be done at leſs than two 


Y ma Quadrantal Plate laid over the Chard and N ecdle, 


place of the Ground. We  *: 
will therefore - ſuppoſe /. 
this following. Figure to 
be a Field or Ground'to | 
be Meaſured, - Noted - - 
with-the 'Letters. ABC : 
ID EFGHITKEMN : 
0, -which is: apparent e- - 
nough (ſuppoſing no Hills 
to be in it) that it cannot 
[be performed at any one 
Station , from any one 
Place therein, by reaſon 
all the Corners cannot be 
|ſermfrom . any one. place 
therein, Fg 
© Firft then make choice - © 
of raco conyeniont places, 
wherein all 'rhe Angles 
ha be feen, which Sta-. 
tionary diſtance let be as 
long as convenient you 
can, as P and R, which 
are to be your Stations or 
esof ſtanding, where- 
all the Angles may 
be ſeen and taken : This & 
conſidered, and Whites + 
fetup'in all the Angles, place your T a 3x at P, where ket it be faſt 
Srew'd, with reſpett to the Situation of theGround,for the better 
bringing theWork all upon the Table,then dire& yourSights{as dis 
rected in the' 14 Chapter) to all the Corners or Angles, within 
Sight; as to A BCD EFG, drawing lines by the edge of your 
Index towards each Angle, as the dos # lines here denote, which 


GO” 


T'o take the Plot of a Field at 1200 Stations by | 
the Plain-Table, when all the Augles can- 


[Stations , inreſpeRt all the Angles cannot. be ſeen from any one 
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|to the other Station at R, and draw a line at length at the end of 


| (upon the head of your Staff) till through the Sights you eſpie your 
| Ss Station at P, there ſcrew it faſt ; then dire& the Index from 


land ſet them from your Station at R, to HIK LM NO; laftly 


| Hoa to take the Plot of a Field at two Stati- 


[is directed in the 15 Chapter, dire& your Sights to all the An- 
\ {gles in view, vzz.to A, B,C, D, E,F,G, and 
'|cut by the edge of your Index, upon: one or all the three Circles| 
:|upon the "Table, and Note the Angles (from each Circle) down 


done meaſure every one of the lines on the Ground with your 
Chain, and Note them down from your Scale upon the corre. 
ſpondent lines; your T A sL x remaining fixed, direct your Sights 


your Index as X Z, then take up your Table, and meaſure (as you 
go along) -the ſtationary diſtance PR, which is found 82 Poles, 
4 Links, which place from P, to R, by help of your Scale and 
Compaſles. | On 

Secondly plant your T A s 1. x at R,laying the edge of yourTndex 
upou the Stationary line R P, and turn the Table gently about 


yourStationatR,to all the other Angles,as to HTKLM N O, and 
draw obſcure lines by the edge of your Index as before : which 
done, meaſure with your Chain from your Station to each Angle, | 
which ſeveral diſtances take in your Compaſles, from your Scale, 


draw lines from prick to prick, as from A to B, from-Bto C, from | 
C toD, from D to FE, from E to F, thence to G, and fo toH, 
'and foonto I KL M NO, which Includes the Plot upon your. 
Table, being the exaQt Map of the Field, as was —_ 

Note, that it often happens by the Irregularity.of the Fences, or| 
by Hills Obſtru&ing your Sight, that mote ſtations than two are 
required, of which Caſe the 23 Chapter will fully inform you. 


CHAP. XXI. 


ons, by the Circles on the Table, or accor- 
ding tothe T heodolite, Peractor, &c. when 
all the Angles cannot be ſeen from one place 
or Angle therein. | 


AVING made choice of two convenient places,(from which 

all the Angles or Corners of the Ground may be ſeen, as 

at P, and R) for your two Stations, plant your Table at P, turn- 
ing it upon the head of the Staff, till the Needle hang dire&ly 
oyer the Meridian line in the Chard, there ſcrew ir faſt ; then as 


{erve the rees 


in your Field-Book, with the length of each line, as here you 


'[{ce; which done, direct your Sights to R, your Second Station, 


where 
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cut 41 Degrees, 
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and laying the Index upon 41 Degrees, 3o Minutes, the difference 
Meridians, turning the Inftrument about till through the Sights 
you eſpie the mark ſet up at your firſt Station ar P, ſo will the 
Needle (as before) hang over the Meridian line in the Chard, 


remaining Angles viz. to M, N,O, H,I, K, L, noting the Degrees 
P p cut 


oe % 
acne 


'where finding the edge of the' Index (Gin the-Circle of 360) to 
; 30 Minutes, which note down in your Field- 
Book, 1n a tpace orthatparpoſe, which'4 x Degrees /3o Minutes, 
|iscalled the ditterence :of. Meridiads: Having thus finiſhed this 
part of the Field, remove your JInfttument to your'other Stati-| 
on at R, (meaſuring the Stationary "diſtance as you come on) 


in which poſture Screw it faft, then dire& your Sights to the 
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cut by the edge of the Index, upon one or all rhe Circles on the 
Table, and accordingly note them down in your Field-Book, 
with the true meaſure of the Stationary Diſtance, which is here 
found 82 Poles, 4 Links, and likewiſe the meaſure of all the other 
Angles from the Station they were obſerved from, all which 
colle& in your Field-Book as the following Table direQts, 6 
will your work in the Field be finiſhed. 


The Field-Book. 


| The . Curcle 360| Circle 120” Cite. tour 908 Meal. St 
| Angles. [D. M.|D. M.|Coaſt. D. M. |P. L.|rions,| 
A r|8 3o[2 co [NE 8 3o[1402[|c& 
B  2i24 4518 15]NE 24+ 45|23 038 
-4C 3 [64 o0|21 20|NE 64 oo[|2010|&& 
1D 4|2090 50[69 57 [SW 29 $0|1518 | & 
JEF 5 [244 30 |81 30|[SW, 64 3o[16 07 ;A 
1G 61291 30[97 io|NW 68 30| 20 15 | 


[The Stationary diſtanceP R, is found $2 Poles, Links, and the 
Angle NPR, 41 Degrees, 3o Minutes, called the difference|} 
Jof Meridians. | 


i 4 


TY 


3o| 9 10] NE 27 30|21 18 


MM 1 | 27 4 

|N =2[8r 0|27 . oz3|NE 81 10[2310[H:.. 
O 3|103z 10]34 © 23]SE 76 50|19 16|&8 
bo 41x61 24153 45 SE 18 45|[23 09| 8 © 
= 5] 55157 $8[SE 6 05]zo02[/8 8 
[K 6 [983 35] 74 32{SW 43 35|28 16] 2+= 
1L 71264 4o[88 13]SW 84 4o 24 18| [5 | 


Performed Ly the Chard and Needle. 


To perform the  aforegoing Work, by uſing the three Cir; 
cles in the \Chard (being divided in all reſpetts with thoſe on 
the Table) or according to the Circumterenter, Chard and 
Needle. | | | 
| Firſt take the Sights from your Index, and Screw them on 
the Table as 1s direQed. in the 7th and 18th Chapters, then by 
directing the Sights (which is done by turning the- Table upon 
the head of the Staff) to each Angle, viz. to A, B, C, &c. you 
will find the Needle to cut the ſeveral Circles in the Chard; on 
the ſame Degrees and Miniites as the Index did the Circles on the 
Table, which needs no further explanation to perform the whole: 
Work; for the direQions are the fame. in all reſpetts, the Needle} 
performing here what the Index did there, and the Field-Book 
no ways different, ſo that *tis needleſs to make any tedious {or 


—_—— 


farther) repetitions. CHAP, 
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CHA Þ. Kxil. : 
Foie 70 protrat? the work of the laf Chapter. | 


TO avoid. trouble, we ſhall refer to the aforegoing Figure. 
| Firſt then, draw the Meridian line SPN, let Þ repreſent | 
your firſt Station, upon which point place the Centre of your | 
ProtraQtor, laying the Meridian line of your ProtraQtor upon 
the Meridian line of your Paper, at which time having your 
'Field-Book before you, prick off the Angles (according to the 
diviſion of 360, in reſpe& the difference of Meridians is 
noted from that Circle, which "_— at the ſame time alſo 
have been noted from both the other Circles, as every mean Ca- 
 [pacity may underſtand) as your Field-Book directs; and draw 
Fives from P, through theſe: Marks, upon which lines ſet of the 
ſeveral lengths (taken in the Field) from P, as you find them]. 

ColleQed in your. Field-Book. 
|  'The Obſervations of your firſt Station being thus finiſhed, be- 
fore you remove your Protrator- make a mark againſt 41 De- 
grees, 3o Minutes, which is for the difference of Meridians, and 
- Atas the line P R, upon which line from P, ſet off (your Stati- 
onary Diſtance) $82.Poles, -4 Links, to'R ; then upon the Statio- 
nary point R, place the Centre of your Protractor, as before, 
moving it up and down until the line PR lyes Juſt under 
| 4x Degrees, 3o Minutes, to which place hold it taft, and there- 
from prick off all the Angles ( taken at that Station) by the 
limb of your Protra&or, as your Field-Book informs you ; through 
which- pricks draw lines from R, and ſet off therein the reſpec-] . 
tive Jiſtuinces as they are noted down in your Field-Book : Laſt- 
ly, through: which Points thus prickt off, viz. ABCDEFG|- 
HIKLMNO, draw lines, which ſhall include the true Plot 
of the ſaid Field upon your Paper. 
 - (4 Here' Note alſo that if all the Angles could not have been 
obſerved but rhat of neceſſity more Stations would have been 
required to have perfeQted the Work, it had been but obſerving 
the next Stationary diſtance, or difference of Meridians, viz. by 
dire&ing your Sights from Station to Station, in the ſame order 
as in the laſt Chapter is' direQted, taking all the Angles (with} 
the length of the lines) in View at each Station, and ſo proceed- 
[ing from Station to Station till the whole be finiſhed, as pre- 


ſenly we ſhall further explain. 
| | ; 
| Pp 2 CHAP: 
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CH A P. XXII, 
T' take the Plot of any Irregular Field at dj- 


vers Stations,when all the Angles cannot be 
ſeen from one, two, or more Stations, by 
the Plain-Table, by going round about the 
ſame. 


” ET this Irregular Plot Noted with ABCDE FGHIK 

&c. repreſent ſome Irregular Field or Ground whoſe Map 

or Plot 1s required, - | | 

I. Firſt therefore, make Choice of the moſt convenient places 

for your Stations, which are at R,S, 'T, V, W, which 5 Stations 

will perform the Work of rhe whole Ground, w4z. all the An- 
ples may be ſeen from them. 

' H. Secondly, ſet up Whites in all the Angles of the Field, 
otherways you muſt cauſe a. Man to move from Angle to Angle, 
" you go along, with a ſheet of White Paper pinn'd upon his} 

reaſt. | | 

HI.. Then plant your «Table at R, fitting it to the Situation 
of the Ground, which is eaſily done by bear inſpeQtion, and 
Screw it faſt ; then from your firſt Station 'at R (upon the Ta- 
ble which repreſents the Place of your ſtanding 1n the Field) 
dire& your Sights to your ſecond Station at S, and draw a line 
by the edge of your Index, which call your firſt Stationary line; 
then direct your Sights to all the Angles in View, as to A, &, #, 
hb, drawing lines by the edge of your Index ; then meaſure their 
reſpeQtive diftances with your Chain, from your, Station-hole 
under the Table, hence the diſtance from R to A, is found 3 Poles, 
which take from your Scale and ſet from Rto A; Then |S R 
tod, is 5 Poles, 10 Links ;from R to F, 6 Poles, 2 Links ; and 
from R to Þ, 3o Poles, 4 Links: All-which diſtances take ſeve- 
rally from your Scake, and place them upon their reſpeQive lines; 
then with your Blzck lead-pencil draw lines from theſe points, 
vis, from A to 6, from © to V, from Þ vo X, ſoare all the Angles 
taken, at your Firſt Station : But before you remove your Table, 
dire& your Sights to the Wind-Millat N, and draw a line at 
length by the edge of your Index, then take up your Table and. 
Meaſure your Stationary line from R to S, which is found x04 
Poles, 16 Links, which ſet from R to S. 

IV. Plant your Table at S, laying the edge of your Index up- 
on the edge (or cloſe by the ſide) of your Stationary line, and} 
turn the Table gently about upon the head of the Staff, till through 
the Sights you eſpie your firit Station at R, there Screw it fait ; 
then 'from your Stationary mark upon your Paper at S (which 

always 
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always repreſents your: place of ftandirig on the Ground) dire& 
your Sights to B (which is all the Angles in View at that Stati- 
on) which diſtance on the Ground 15 found 3 Poles, which take 
from you Scale and ſet from $S to B; then with your Black lead- 

ncil draw the line A B ; Then dire& your Sights to the Wind- 
Mill and draw a line at length by the edge of your Index, and 


"X04 -Xx6 


where theſe two-lines Interſe& one another at N, there place the 
Mill : By which Method you may ProtraC@ any thing that's remark- 
able in the Ground, 'as Ponds, Trees, Buſhes, 8&c. Then direQ 
your ſights to T your third Station, and draw a line by the 

of your Index, then take uP your Table and meaſure the Statio= 
nary diſtance from S to 'T, which is = Poles, 2 Ligks, which 
take from your Scale and ſet from S to 'T. 
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V. Plant your Table at T, laying the edge of your Index up. 
on the Stationary line S$'T, and turning the "Table gently about 
till through the Sights you eſpie your Stationary mark at S, there 
Screw it faſt; then dire& your Index to all the ſeveral Angles in 
view, as from T to C,. from T to D, from T toE, from T'to F 
from Tto'G, and from 'T to H; then meaſure theſe ſeveral di- 
ſtances upon the Ground, which ſeveral diſtances taken from 


| your Scale, and prickr off from your Station at T, upon their re- 
|{ſpe&ive lines, as from T to C, 1s found 9 Poles, 2 Links; from| 


T to D, 15 Poles, 16 Links; from Tto E, 15 Poles, 10 Links; | 


1from T to F, 8 Poles, 5 Links; from T, to G, 27 Poles, 2 Links; 
land from T to H, 29 Poles, 15 Links: Which ſeveral diſtances 


(as I faid before) take from your Scale and ſet off upon their| 
reſpeQtive lines as here you ſee ; then with your Black lead-Pencil 
draw the lines BC, CD, DE, EF, FG, and GH ; which done di- 


1re& your Sights to V, your fourth Station, and draw a line with 
| your Compalſs-points by the edge of your Index ; then rake up 


your Table and meaſure your Stationary diſtance from T to V,| 
which is found 55 Poles, 16 Links, which take from your Scale and 


and Place from 'T to V. | 


VI. Plant your Table at V, laying the edge of your Index up- 


| on your Stationary line 'T V, turning the "Table upon the head| 


of your Staff, till through the: Sights you ſee your Station at T, 
in which poſture Screw it faſt; then dire&t your Sights from your 


| Station at V, to all the Angles in view, as to I, K, L, M, N, and 
meaſure their diſtances (from your place of Standing) on the| 
| Ground, which from V to I is found 7 Poles, 16 Links, which 
take from your Scale and ſet from V to I, upon your Paper ; the 
diſtance V K is found 11 Poles, 15 Links, which take from your 
[Scale and ſet from V to K ; likewiſethe line V L, is found g Poles, 


18 Links, which ſet off from your Scale from V to L ; then mea- 
ſure the diſtance V M on the Ground, which is 22 Poles, 10 
Links, which take from your Scale and ſet from V to M. ; then 
meaſure the diſtance V N, which is found 25 Poles, 3 Links, 
which alſo take from your Scale and ſet from V to N ; then take 
your Black lead-Pencil and draw the lines, HI, IK, KL, LM, and 
MN ; then dire& your Sights to your laſt Station at W, and draw 
a line by the edge of your Index, which done take up your Ta- 
ble; and the Stationary diſtance V W, which 1s found 98 Poles, 
take from _ Scale and ſet from V to-W. 

VII. Laſtly, plant your Table at W, laying the edge of your 


| Index,upon the Stationary Line V W, and turn-your Table gent- 
[ y about till through the Sights you ſee your laſt Station at V, 
Jt 


ere ſcrew 1t faſt; then from your Stationary mark at W, -di- 


[ret your Sights to all the remaining Angles, as to O, P,Q, X, 
| Y, and £, which done meaſure each ſeveral line with your Chain 
[upon-the Ground, which from W ro, is found-21 Poles, 3 Links, 
| which take from your: Scale and ſet from W to O ; then trom W | 
{co P1s 18 Poles, roLinks,which ſet, off by. your Scale from W'to P; 


'[chen from W to Q, is 7 Poles 17-Lioks, which take from your Scale 


and 


—— n 


/ 


TY to Z, and from Z, to h, which includes and compleats the 


| Links, which ſet from W to Y ; laſtly from W to Z, the 
of the Ground-line, is found 33 Pokes, 10 Links, which alſo "take 


-| from your Scale, and ſet from W. to Z ; then with your Black: 


lead-Pencil draw lines from 'prick to prick, viz. from-N to Q, 
from O to P, from P toQ, from Q to X, from X to Y, from 


whole Plot or Map of your Field as was required. 
Performed another Way by the Plain-Table. 


_ In very Irregular Grounds where you meet with the advan- 
'tage of drawing long Stationary lines, you cannot ſee all the An- 


.[gles from each Station, but in- going on your Stationary line, all. 
the little Crooks in the Hedge, Riyer, Gutter, &c. may be ſeen: 


Therefore that you may. Plot all Four Haghs as you meaſure 
on your Stationary line, obſerve rtus General Rule, viz. 


A General Rate. 


In going on your Stationary line, mark where an Angle falls 
in a Right line (or as neax as you can gueſs) to: your Stationary 
line, there plant your Tabke, laying your Index upon the Sta- 
tionary line, and turning the Needle upon the Head of the Staff, 
till you either can, ſee your Station you laſt came from, or that 
ou are then going to (for you muſt always obſerve tro mea- 
ſure in. a ſtraight line from Station to Station (for if you ſhould 
any ways deviate from a pH line, it would cauſe an errour in 
your Work) there Screw it faſt ; then obſerve how far you have 
meaſured on your Stationary Line, viz. from your laft Station, 
to the place where you plant your Table; which diſtance take 
from your Scale .and place from your laſt Station on your Stati- 
onary line, there make a prick with your Compalſs-point, and 
there take the Angle. | 


EXAMPLE E. 


onary line R'W, viz. from;R to W, where the Angle þ 
we.will ſuppoſe to be untaken : Now having meaſured from R on 
the Stationary line towards 'W, as far as , being againft the Angle 
at Þ, we find the diſtance R + 28 Poles, 15 Links, which take 
from your Scale and ſet from:R to 7, there make aprick; then 


ble about, ſo that be ſure you'do not ſhake the Index off from 
the line, till through \the Sights you eſpy. either the Stationary 
mark at R you came from, or at W- where you are gomeg, 
there Screw it faſt ; then from 7 dire& your Sights to the An- 
gle Þ, drawing a line by the edge of your Index, and meaſure 


' As ſuppoſe (in the laſt Figure) you were going on your Stati- | - 


aj your Index upon your Stationary line R W, and turn the]: 
a 


the | * 
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and ſet from W to Q ; then from W to X is 12 Poles, 18 Links, | 
{ which ſet from W to X ; likewiſe from W'to Y is 34 Poles, 17 


pe 


, [ 


208 Th And SURVEYING. 


— 


r - 


(i 


the faid diſtance on the Ground with your Chain, viz. from 


to f, which is found 9 Poles, 16 Links, which take from your 


Scale-with your Cornpaſſes, and ſet it from to Þ, _ 
Thus by this one example, *tis eaſie to diſcern how the reſt of 
the Angles (be they never ſo many) may be taken as you goon 
your ſeveral ſtationary lines, which is an excellent way of Plot- 
ting, where Grounds run out into many 'Angles or Corners, as 
where a Ground is bounded by a River, Watercourſe, &c. 


Iy—— 


CH A P. XXIV. 


' ter, by the Several Circles on the Table, 
repreſenting the Theodolite, Peractor, 


and .the ſame time. 


from all the Circles upon the Table, with the length of each 
Ground-line from your ſtations alſo, which inſerted in your Field- 
Book, in the ſame order that is there. delivered; and accordingly 


fniſhed; which may be Protracted on Paper by the direQtions in 
the 22 Chapter. . But becauſe this way is ſomething too intri- 


fore exemplifie the work of this Chapter a much eaſier way, 
and more proper to. the purpoſe in reſpe&t of going round the 


Ground, but I proceed as followeth. 


I. Firſt, let Beacons- be ſet up for your ſeveral Stations, as at 


R,S, T, V, W, then plant your Inſtrument at R (being orde- 
red as is dire&ed at the beginning of the 15 Chapter) with the} 


Flower-de-luce towardsyou, turning the Table-gently upon the 


an line in the Chard, there Screw it fait, then dire& your Sights 
to your Second Station at S, noting the Degrees cut ® the edge 
of your Index upon the Several Circles upon the Table, which 
in the Circle (360) of the Theodolite is found 283 Degrees, 30 
Minutes; and in the Circle of the Peraftor divided into 120 


four 90% N W 76 Degrees, 3o Minutes, which place down in the 


ſecond 


How to perform the Work of the former Chaps | 


TJ "HE work of this Chapter niday be performed according | 
| to the direCtions of the 21, Chapter, by obſerving all the| 
Angles at- every ſtation, with the difference of Meridians alfo,] 


proceed from one ſtation to another, till the whole work be] 


Circumferenter, &'c. att performed at one| 


: 


cate and hard and would take up too much time, I ſhall there-| 


head of the Staff, till the Needle hang direaly over the Meridi-| 


Degrees, is found 94 Degrees, 3o Minutes; and in the Circle of| 
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(cond third, and fourth "Colman of your Field-Book, being 


$ Links, which put down in your Field-Book in the 


4; * 
Ts 


Links, to the Left-hand, which place in its proper Column in 
your Field-Book ; then meaſure on your Stationary line till you 
come at Right Angles with the Wind-Mill at N, which from 
your firſt ſtation R, is 55 Poles, 10 Links, which note down 
in your ſtationary Column, then the length of your Ground- 


Star, Diff. then meaſure the perpendicular off-ſet « A, 2 Poles, 0. 
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the difference of Meridians obſerved from each Circle, then rake 

up your Table, and begin and meaſure on your Stationary line]. 

from R to. 4, which is in a right line (or perpendicular) to. A,; =vles, | 
an 


line from 6 to the Mill, is 40 Poles wp the Right-hand, which 
QYq |. | Os 
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 |which put down in your Field-Book as before'; then meaſure the 


'þit faſt, then dire&t your Sights to your third Station at 'T, ob-| 


[tive Columns in your Field-Book ; then meaſure 4d E, 1 5 Poles, | 


Tnote-down ih its ptoper Column into your Ficld-Book, then| * 
from 5," meaſure on to S,'your fecond Statton ; hence the whole 
length-of your Stationary line R'S, is found 1 ro Poles, 10 Links, 


Petperigicular offer S B, 4 Poles, xo Links; and note it down in 
F s- proper Collumr in your Pield-Book : So 15 the Work on your 
firſt —_ line finiſhed. EN Fo 

IT. Then plant your Table at S, your ſecond Station, moving 
to and fro, till the . Needle reſt direaly over the Meridian line 
in the Chard, with the Flower-de-luce towards you, there ſcrew || 


[ſerving what Degrees are cut by the edge of your Index, in theſ| 
ſeveral Circles - on -the Table tor the difference of - Merid:ans, 
/which is found in the 'Theodolite-Circle' of 360 Degrees, 11 
'Degrees, 45 Minates; in the PeraQtor-Circle of 120, is found 3 
[Degrees, 55 Minutes; and in the Circle of four 903', N E, 11 
'Degrees, 45 Mjnutes ; which note down in vour Field-Bookas 
before directed { Then take up your Table and meaſure on your| 
Stationary from Y, to the perpendicular off-ſct at c, which is 18 
Poles, 15 Links , which put down in its proper Column 1n your | 
Field-Book ; then meaſure the Perpendicular of-ſer to the Left, c C,} 
7 Poles, 10 Links, which place in your Field-Book againſt 18| 
boles, 15 Links; then meaſure from c to D, which 1s x5 Poles, | 
2 Links ,'which place againſt 18 Poles, x5 Links, again repeated, 
becauſe tis the ſame length ;then meaſurethereſt of your Stationary | 
line to T, which whole length from Sto-T 1s 24 Poles, 5 Links, 
which place down in your Field-Book, and fill up the reſt of the] 
Columns with Cyphers, becauſe there 15 no Angle to be taken 
therefrom ; ſo is your Work finiſhed on your ſecond Stationaryline. 
TI. Plant your Table at T, your third Station, there faſtning | 
it, with'the Needle hanging directly over the Meridian ligne in | 
the Chard ; then dire& your Sights to your fourth Station at V, 
bſerving (as before) what Degrees are 'cut by the Index on the | 
= ircles on the Table, which 1s 13 Degrees, o Minutes; | 
nd 4 Degrees, 20 -Minutes, and likewife N E, 13 Degrecs, o 
inutes ; which place in their proper Columns in your Ficld- 
ook, for the difference of Meridians proper to cach Circle ; then | 

e up*your "Table and meaſure on your Stationary line from 
to 4d, 5 Poles, 10 Links; from-which 4 meaſure the Perpen*s} 
ive ſet-off to F, 7 Poles, 5 Links, which put in thor relpec. 


Links , which put down in your Field-Book againit the fame}: 
Stationary length, again repeated ; then meaſure on your Statio- 
hary line as far as e, (where the next perpendicular off-ſet falls).| 
26 Poles, x0 Links,"and meafare eG the off:ſet, 6 Poles, 5 Links; 
m—_—_ —5_reY your Field.Book in' their own. Columns':? 
'Then meaſure-on to f, 'which from your Station at *T, is forme} 
29 Poles, 'r2 Links; where it' tonches the Fence, being called a 
*arigent - line, ' which Tength pur down. in your Stationary Co- 


| uma, filling up/the other Columns 'with Cyphers,” betauſe there 


| 15} 
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is no diſtance to ſet off; then meaſure on your Stationary Line 
to g, which from 'T is 55 Poles, 5Einks, which place in its own | 
Colutnn, with Cyphers in the other Columns of your Field-Book, |. 
for.;the reaſon juſt before given ; then continue meaſuring on 
our Stationary line ro h, which from T is found. 56 Poles, 1 
Links ; then meaſure þ K, the perpendicular off-ſet, z Poles; 18 
Links, all which put down in the reſpe&tive Columns in -your 
| Fjeld-Book ; then meaſure on to your Station at V, being the whole 

length of your Stationary T' V, 49 Poles, 5 Links, Which put 
down 1n 1ts proper Column ; and fince there is no Perpen- 
dicular Angle to take from it, put Cyphers in the other Co- 
lumns, fo is the work .0f your. third Statiop finiſhed. 

- TV. Plant your Table at your fourth Station at V, fo that 
the Needle hang. direQtly- over the Meridian line, where. ſcrew 
[it-faſt ; Then dire&t your Sights. to your fifth Station at W, ob-|.- 
| ſerving the Index to cut the Degrees in the ſeveral Circles, as 

your Field-Book. direQs, -for the difference of Meridians ppo- 
per to each Circle; then take up your "Table, and meaſure Abt 

your Station at V to z, 1 Pole, 10 Links; Meaſure alſo the per- 
pendicular diſtance # TL, 1 Pole, 18 Links; which numbers 1 
down in your Field-Book according to the aforegoing direQtions ; 
then meaſure on'to k, 29 Poles, 14 Links; and the perpendi- 
cular diſtance & M, 3 Poles, 1 Link , which place in your Field- 
Book ; then meaſure on to / 33 Poles $ Links , which put down 
1n your Field-Book 1n its proper place, .and becauſe it is a Tan- 
gent line, fill up the other Columns with Cyphers ; then meaſure 
0n tom, 85 Poles, 5 Links, being a Tangent line, therefore put 
down 85 Poles, 5 Links, in its own Column, and Cyphers in the' 
reſt ; then meaſure on to'z, 89 Poles, 6 Links, and alſo # P, the Per-| 

ndicular diſtance or off-ſet, 6 Poles, 4 Links, both which Nutn- | 

rs transferr into your Field-Book ; then meaſure = tO 0, 110 
Poles, 10 Links, and the Perpendicular off-ſet.o Q, 6 Poles, which 
iofert alſo into your Field-Book ; then meaſure on to W (being ] 
the whole length of your 'Stationary-line V W) 11x Poles, 13] 
Links, which place in its proper Column | in your Field-Book:; 
which compleats the Work of your fourth Station. 

V. Plant your Table faſt at W, with the Neeglle over the 
Meridian line in the Chard, then dire& your Sights to R, your 
firſt Station, where the .edge of your Index cuts 193 Degrees, 
zo Minutes, 'in the Circle of 360 ; and 64 Degrees, 3o Minutes, 
inthe Circle of 120; and S W, 13 Degrees, JO Minutes, in the 
Circle of four 90+ : This done, take up your Table and meafure 
to the firſt off-ſet at p, 8 Poles, 15 Links, and the off-ſet p X, 4 
Poles, and place them down in your Field-Book ; then meafufe 
on to q 34 Poles, 10 Links, it being a Tangent put it down, 
and Cyphers in the other Columns ; then meature the off-ſet q Y, 
4 Poles, 2 Links, which place in its proper Column, againſt 34} ""_ 
| Poles, 10 Links, again repeated ; then meaſure to r,-52 Poles, and Rn” 
likewiſe meaſure the off-ſet r.Þ, 4 Poles, 18 Links ; which trans- 


fer into your Field-Book ; then meaſure to 73 Poles, 6 Links, 
| Qqs -- which} 4 


— 


vt 
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well as in the Field. 


The Field- Book. 


| which note down in its own Column, with Cyphers in the 
reſt ; laſtly meaſure to the Station R, where you began, whoſe 
length W R, is 79 Poles, 5 Links, which note down as in all theſ|- 
examples is directed, with the perpendicular off-ſet R & 2 Poles, 
3 Links, which concludes the whole work in the Field-Book, as 


Thus *tis eaſie to perceive alſo how any remarkable obje&s 
of Note may be taken in order to Protrattion, as Gates, Stiles, 
Trees, Buſhes, Ponds, &«. either to the Right or Left. 


4 , 


tollows hereafter in a Chapter for that purpoſe. 
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How to Protraf, or lay down upon Paper the 
| Work of the former Chapter two ſeveral 

ways; Firſt by a Scale of Chords ; and 
. Secondly by your Protrafor, by the help of 
| your Decimal Scale and Field- Book. | 


E ſhall here firſt ſhew how. the work of the former | 
Chapter may be Protracted upon” Paper, by a Lineof 
Chords from the Circle of four gos, viz. By the Obſeryations 
made from that Circle, and by the Afſiſtance of your Scale and | 


Field-Book. 
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Firſt by the Scale of C hords. 


Firſt then, draw a dark Line at length-upon Paper, repreſenting 
your firſt Stationary Line, asR S; then with your Compaſles 
take from your Scale of Chords 60 Degrees, with which extent 

lace one foot in the Point R, and deſcribe the Arch y z.; then | 
ook into your Field-Book under the Circle of four gos for the 
difference of Meridians, which isfound NW. 76 Degrees, 3o Mi- 
nutes;. Which take from your Scale of Chords, and ſet from y 

(off that way to lay the Angle upon that Coaſt) to z, - and! 
draw the Line R at length, for the Meridian Line of your firſt | 
Station ; The interſe&ion of theſe two Lines at R, repreſents 
your firſt Station in the Field, and likewiſe of your Plot ; then 
(as your Field-Book direQs) take out of the Pole-Line-Cofumn, 
or Column of Stationary diſtances, 3, Poles 8 Links, which ſet' 
from R to; take alſo, 2 Poles, 10 Links (the perpendicular di- 
[ftance) and ſet from «to A, where make a prick; then take 55 
[Poles, 10 Links, and ſet them from R to6, and raiſe the perpendi-. 
cular þ N, upon which, - from 6 to N ſet off 4o Poles, where 
place the Mill ; then take 110 Poles 10 Links and ſetit from R 
toS, the diſtance of thoſe two Stations ; then take from your Scale. \ 
4 Poles, 10 Links, which -perpendicular diſtance ſet from S to B, 
and draw the Line A B. 

Secondly, Draw through the Centre of your Station S, a Me- 
ridian Line, which is done by drawing a Line parallel.co your 
firſt Meridian ; then take 60 Degrees from your Scale of Chords, 
[ſetting one foot inS, and with the other make the Arch g » ; 
then from your Meridian Line at g, ſer off the difference of Me- © 
ridians (as your Field-Book direQs) 11 Degrees, 45 Minutes NE. 
{from g tov ; then from S draw your {econd Stationary Line 

asS T; then (according to your Field-Book) take 18 Poles, 15 
Links, 
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Links from your Scale, and ſet it from S to c ; then fer it off from 
c to C, 7 Poles, 1o Links, where make a pgick; again, upon the 
ſame perpendicular Line ſet off x5 Poles, 2 Links, where make a 
prick ; then draw the Lines from theſe pricks, viz. FromB to C,| 
and from CtoD; rhen by your Scale ſet off 24 Poles, 5 Links, 
from to T, being the whole length of your Stationary Line. 
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- Thirdly, Draw again through you firſt Station. T, another Me- 
ridian Line, as before direted ; which done take (as before) 60 
Degrees trom your Scale of Chords, and'make the Arch © *; 
then by the help of your Field-Book, take from your Scale of 
Chords the difference of Meridians, (at that Station) 13 De- 
grees, and ſet it from & to x, and draw that Stationary Line T x, 

w— w, at 
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| at lepgth ; then take 5 Poles, zo Links, andſet it from T.to d; 
then take 7 Poles, 5 Links; and {et from 4to F, where mak a 
prick ; -,then take 15. Poles, 4 Links from d4to E, where make a 
prick alſo ; then take 26 Poles, 10 Links, and ſet it from T toe; | 
then take the off-ſer, 6 Poles, 5 Links, and ſer it from eto G, where 
make a prick ;. then take 29 Degrees, 12 Links, ,and fſet.it from T 
to f, where make a'prick ; likewiſe take 55 Poles, 5 Links, and ſet 
it from T to L, where alſo make a prick; then take 56 Poles, 
17 Links,and place em from T to h; then fet ofthe perpendicular 
diſtance 3 Poles, 18 Links, from h to K ; then ſet off 59 Poles, 7- 
Links,, (your whole Stationary Line) from T.to V; then draw 
Lines from the ſeveral Pricks, being the extent of the perpendi- 
cular offs-ſets, as from D to E,, from E toF, from F toG, from | 
Gto H,- from H,to.I, and from;I.to K ; which concludes the | © 
Work of, or upon your Stationary Line'T V. | 
_ Fourihly, Then. through the Centre of your 4th Station at V, 
draw a parallel Line to any of your other Meridian Lines, which 
ſhall be your Meridian Line for that Station ; then with 60. De- 

ees from your.Scale of Chords,with one toot 1n the Station V,de- 
7 be the Arch.# z.; then from your Meridian at, ſet off the dif- 
ference of Meridians SE, 76 Degrees to =, and draw the Line' V 
zat length for your 4th Stationary Line ; then as before, ſet off 
ill the of ſets by..your, Scale, - as your Field-Book direQs ; 
and - the length of your Stationary Line V W alfo, and draw 
Lines as before from.prick to prick, viz. from K to 1., from L to| 
M, and fo on co Q; which concludes the Work on that Stationary 
Line, RIPE ET Ge? | | +>] 
Fifthly, Draw a Meridian: Line through the Centre of your 
haſt Stztion at W, then take (the common Radius) 60 Degrees 
from, your Line of, Chords, with one foot of the CE in 
W, deſcribe the Arch x 0 ; then by your Field-Book the diffe- 
rence of Meridians.is SW, 13 Degrees, 3o Minutes, which ſet from 
7 to6=and draw the Line W o at length: Now if this Line inter- 
ſe&t your firſt Station at R, your:Work may be well protracted, 
|Itherwiſe not; then by the help of your Field-Book, Scale, 
Compaſles, prick off the diſtances againft each oft-ſet upon your 
Starionary Line, and from them the perpendicular off-ſets, _ in 
Ithe fame manner as before directed ; and there make pricks, and 
draw Lines from prick to prick (as before); which includes the 
' FPlot upon your Paper as was required. 


——— ' 


Toperform the former Work by your Protrattar. 


ni ns Seconaly by your Protrattor. 2 | 
Firſt, Draw a Meridian Line upon your Paper, and make choice 
of ſome convenicnt place thereon , asatR, torepreſent your firſt 
Station ; then lay the Gentre of your Protrattor thereon-in thar | 
| poſture , | 


A. a - "IS. 4 


a 
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| 5oſture, that the Meridian Line of your ProtraQtor may lie on the 

eridian Line of your Paper ; then prick off from your ProtraQor 
(fom ahy- one Circle, or from all the three Circles, which are 
anſwerable to thoſe on the Table, which your Field-Book was 
made- from) the difference of Meridians as your Field-Book di: 
res; which in the Circle of 360, is 283 Degrees, 3o Minutes ;| 
and in the Circle of four go, the complement to that, wiz, 6 
Degrees, 3o Minutes ; and in the Circle 120, is found 94 De. 
grees, 3o Minutes, all which falls in the point 5; then draw| 
the LineR »v at length, for your firſt Stationary Line; upon 
which ſet off, by the help of your Field-Book, Scale and Com- 
paſſes, the ſeveral Stationary diſtances to the perpendicular off: 
ſets, with the off-ſets alſo, according to the direQtions in the for. 
mer part of this Chapter, with the whole length of the Stationa. 
ry Line from R to Salfo. ET TR 

Secondly, From the Stationary point S, draw a Meridian Line 
parallelto the former, upon which -me ve point, place the Cen-| 
tre of your Protrator, with its Meridian Line direQly lying up- 
on the Meridian Line of your Paper ; then, as your Field-Book| 
dire, prick off from your Protrattor the difference of Me. 
ridians (if you will) from each Circle, which is 11 De 
45 Minutes, or 3 Degrees, Fr Minutes, or in the four ges, 11 De. 

rees, 45 Minutes, which falls by the edge of your ProtraQor 

rom theſe ſeveral Circles in the point v; then draw the Line 

Sv, at length for your ſecond Stationary Line ; upon which, as| . 
your Field-Book direQs, ſet off by your Scale and-Compaſſes the 


ſeveral Stationary lengths and perpendicular off-ſets, accordi 
to the marveer va? rn this Chapter, as alſothe length os 


Stationary Line S T, OE n- 
According to which Method proceed with the reſt of the An-| 


gles; and laſtly draw the Lines from prick to prick, as from A 
to B, from B'to C, and from C to D, &c. which ſhall include 
your Plot upon Paper, as was required. | 


—— —— 
4 
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CH A P. XXVI 


|To perform the Field-Work of the XXVIth 

| Chapter, by ufing the Inſtrument as a Cir- 

 cumferenter, Chard, and Needle ; - with 
brief Direfions to perform the Field- 
Work a more eafie aud readier way. 


Circumferenter , &c. conſult Chapter 18; for when the 
ights are fixed upon the Table, as the 7th Chapter dire&s, the 
Angles (by turning the Table upon the Staff) are madeand obſerved 
| |by the Needle upon the ſeveral Circles on the Chard ; asby the 
Theodolite and PeraQtor they were obſerved, by the edge of the 
Index upon the Table; fo that it will be but time loſt to explain] : 
| this further, for your Field-Book w1ll appear in all reſpeCts the 
me, and conſequently the work of Protra&tion. | 


1 O perform the Field-work by uſing the Inſtrument as a 
S 


To Perform the Work of the former Chapters another way. 


And becauſe I would not be too tedious, TI ſhall here briefly ex- 
hibit another method to peform the Field-work of this and the 
former cn ; which 1s by planting your Table in every An- 
gle of the faid Field, and by direCting your Sights from Angle 
to Angle, obſerving the Degrees made at each An le; which 
with the length of the Ground-Line inſert in your Field-Book ; 
yy proceeding round the Field from Angle to Angle till the 

whole be finiſhed. | | 


EXAMPLE; 


As ſuppoſe (from any of the three laſt Figures) you plant your| 
Table firſt in the very Angle A, in the extream part of the Fence, 
in the ſame order as before is taught ; directing your Sights to 
B, obſerving the Angle there made, and the length of the Ground- 
Line A B, both which put down in your Field-Book ; then 
plant your Table at 3 (as before) and dire&t your Sights to the 
Angle C, obſervi:; che number of Degrees made at that Angle; 
which with the meaſure of the Ground-Line BC, transfer 1nto 

your Field-Book ; then Plant your Table at C, and dire&t your 
[Sights to D, and proceed as before, and ſo conſequently. from An- 
gle to Angle till the Work be finiſhed. . -, | 
And here Note, I cannot but highly recommend this way,' on-| 
ly one Inconvenience attends it, and that is, when your Table is 


planted in the very Angle of any Field', it will be a hard 
7 R r mat- 
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oe 


| matter to ſee the next Angle, ſo as to direct your Sights there. 

to, in reſpe&t of the Boughs of the Hedge, that generally obſcure 
the Sight. But when you have the advantage of ſeeing and di- 
recting your Sights from 'Angle to Angle, I adviſe to make uſe 
of this way, when the Inſtrument is uſed as a Thegdolite, Pe. 
raQtor, and Circumferenter. | 


(2. Nore, Thus have T ſhewed how to take the Plot of a- 
ny Ground asat many Stations, as need requires, by the Inftruy. 
ment as a Plain-Table,. Theodolite, PeraQtor, and Circumferen. 
ter, in reſpe& my Surveyor may (through cuſtom)- have more 
reſpe& for- ſome one - of- theſe Inſtruments (compriſed on: this 
| Table) than another, till he be convinced of the neceſlity of all 
1of them, which one time or another will more naturally perform | 
the Work than another, & contra. | 
Hence I ſhall. proceed Methodically (according to my pro- 
{miſe) ſhewing the nature of _— all manner of Incloſures, 

as Lordſhips, with the Townſhip included, as alſo the Incloſing 
of open Fields, the plotting of Woods, Parks, Chafes, Rivers, 
Roads, and whatever elſe 1s neceſſary to be known, or done in| 
the Practice of Surveying by that way, from.this Table as is 
moſt natural and agreeable to the ſeveral Caſes as may happen 
{in praftice, as you will find them exemplified in the following 
| Chapters. EY | | 


CHA P. XXVIL. 


| How to take the true Plot of a Lordſhip, with 

the Townſhip included, and to expreſs it ups 
on Paper, inthe ſame Order, Form and Yuan: 
tity it Iyeth in the Field.” 


ſeveral Methods in their particular proceedings, which 1 
all not here trouble the Reader with, bur briefly exhibit That 
which by long experience find T to be the beſt, tying none to the 
ſtrict obſervation thereof till their Experience 1s able ro convince 
them, or their Reaſon free to admit; And in order to this my 
 Afﬀertion T-ſhall firſt lay down ſome general Rules or Dire&ions, 


and then procetd to the particular exemplification thereof, 

© I. Walk pyer the Lordſhip two or three times, [till you can 

bear the Map thereof in- your head, that you may - the better 

conceive to carry on the whole Work, and to make choice of - the 

fitteſt places for your Stations, © © 

© IT, Plot your Townſhip firſt, beginning in the moſt conveni- 
H 7 Sa Ft ent| 


T' taking the Plot of a Lordſhip, Authors have defcriþed 


_—_—_ 


Lhe 


{from all Out-Houſes, Orchards, Yards, and little intermediate: 


EEE 
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ent place to make your firſt Station as long as poſſible you can 
and likewiſe from your mean Stations where the Hou es, Hon 


ſeads, &c. ſtands cloſe, make little inner Stations, taking there- 


| 2A 


- 
be _- 


Offices, and: returning to your mean Station again, obſerve this| 
General Rule': Where you cannot from your mean Station ſee 


I. 


[all the Angles, or backſides near Joining ' thereupon, -to- make 


[| will ſuch Grounds be joined to the Townſhip, and ſo may 
you proceed with the next adjoining Ground, and ſo onas far as 


 IStiles, Trees, Mills, Mountains, Rivers, Bridges, Ponds, Lakes, 


inner: Stations as before, and to- perform the Work of each mean 
Station with inner Stations (if need requires) till the Townſhip 
'be finiſhed - 4h RS Git 
III. Where you conclude your Townſhip (if your Table will 
hear.it) from your laſt mean Station direct your Sights to a Sta- 
tion' in ſome convenient 'place of the adjoining Field, ſo may 
you take the Plot thereof from as many Stations as need requires, 


the Table will bear. 


ted upon your Table, with as many of the adjoining Grounds, 
as will come thereupon, make marks upon your Plot as you pro- 
.ceeded with your Work where the next Ground joins: or falls 
*bapon thoſe Fences you have already Plotted; that you may know, 
when you have- taken the Plot of the ſeyeral Fields or inclofures 
joining upon your former Plot, how to join them thereto. 

V. Proceed where you left off, and take as many of the In- 
cloſures upon your Table as it will bear, and joyn them to their 
former work, by the directions of the marks before mentioned ; 
and in this order proceed till the whole Lordſhip be finiſhed, -ob-/ 
[ferving to deſcribe upon your Plot, all Roads, Foot-ways, Gates, 


and whatever is remarkable that you meet with in your Way. 

VI. Obſerveto place the Trees, in each Hedge-Row into the 
Ground the Fences properly belong to ; ſo that the Landlord, 
or Owner thereof may know by 1 


part of the Lordſhip of Belton in Lincolyſhire, by Me AQtu 
performed in the Year 1690 for the Honourable Sr. Joh Bropn- 
lowe Baronet, and Member of this preſent Parliament. ; 


The aforegoing Rules or Direftions exemplified, 


Having ſet up your Beacons or Station-Marks in the moſt con-. 
venient places, as my are here expreſſed in the Map, where ob- 
ſerve-that the mean Stations are Ry numbered as you are 
toproceed with them, as 1, 2, 3, 4, 5, &«. that 1s, your Firſt, 


I. Plant your Table at 1, or firſt Station, and your Sights to 
all the Angles and places of Note obſervable 1n your Sight, 
and with your Chain, meaſure each diſtance on the Ground, as| 


IV. Your Townſhip being (by the preceding Rules) complea- 


by infpeCting the Map what Fen-| 
, | ces belong to each Ground: I {hall here explain theſe Rules in| 
ctually 


Second, Third, Fourth, Fifth Station, and your jnner Stations] 
| with Letters, as A, B, C, &'«. to proceed then, | 


R r 2 to 


@——_ 


— —— 
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Fas... 


| [then plant your 'Table at A, and-direct your Sights to all the 


to 4b and c, and with the help of your Scale and Compaſſes, || | 
prick off (from your Station) thoſe diſtances upon the Paper of| 

your Table; then before you proceed to your ſecond mean Sta.| 
tion, dire& your Sights through the Gate, -to the inner Station! 
at A, noting as you go along the meeting Fences,' s o, and 001: 


Angles in view, as to 4, o, f, and g, and meaſure each length up.jj 
on ,— Ground : then by your Scale and Compaſles hy them 


inner Station at C, from whence as: before, obſerve and lay| 
down all Angles in Sight from - that. Station; fo have' you finiſh-|. 

ed the Work at your firſt mean Station: But before you: ms] 
move your Table dire& your. Sights to your ſecond mean Stats 
on, ſtriking a line by the edge of your Index for your mearSta-| 
tionary line. 3 | | 


meaſure of your Stationary diſtance; w7z.. from 1 to 2, th 
plant your Table and proceed in.all reſpeAts as in the work-off 
your firſt Station, obſerving all the _ , Houlfes, . Streets, and} 
what ever is within your view ; then dir 


your Stationary line, | : | 
| HI. Take-up your Table and meaſure the Stationary diſtance 


plant your 'Table and take down (as before) all:that is obferrablef - 
in your view; from which Station make an inner Station at D,| 


{and obſerve and lay down all the Angles, and places of remark 


therefrom upon Paper: So have you finiſhed the Work at your} WW 
third mean Station ; and in this order may you proceed from one | 
Station to another (as the work or plot here will ſufficiently in- 
form you) till the whole Townſhip-be finiſhed. . 

IV. Note, Your Townſhip being finiſhed at your Eighth Statj- 
on, direct your Sights therefrcem into the further Angle of the 
Cloſe, call'd the Ofzer-Yard, to the Ninth Station, and ſo proceed to] 
take the Plot thereof; then proceed from one Ground to another| KB 
Joyning to the Townſhip, as the Plot hereof, better than many ||. 
words, will by infpe&tion inform you. 4 


thereto adjoyning, as the Map direRs ; then in order to the-car- 
rying on your Work, proceed (having your Table covered with| 
with a fair ſheet of Paper) accordingly with the Teſt of the ad-| / 
joyning Grounds, which joyn to the former in their proper pla- 
ces, according to the directions aforegoing ; by which method 
you ſee *tis eaſy to take the exaQtPlort of ho whole Lordſhip. 


VI. For 


| WOES 


down upon.your Paper, drawing liges from prick to prick : 'Then|| 
dire& to your ſecond inner Station at B, and there take the Haltl| - 
and the Courts in the fame order before mentzoned ; Then' re-Þ | 
pair to. your firſt Station 'again, planting your-Table in the ſame} FW 
order as it was at firſt , and. direqt your Sights to your: third}: © | 


IE Take up your Fable and meaſure from your firſt Statis E | 
ofti on the Stationary line;: to your ſecond mean Station, and in| WM 
your way, tzke the Angles, oo, and 00, and lay down the | 


your Sights to your 


third mean Station, drawing a line by the edge of your Index for} 8 


from 2 to 3, and lay that diſtance down upon your Paper, where|- 3 


V. Having thusPlotted the Townthip with the ſeveral Incloſures ',8 


-” 
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OE 


|the Yards, 'Orehards, and Homeſteads are ſmall, Notifie them 


[the verge of your Plot betwixt the Marks of diſtin&tion 'of each 


| [quently of all others that border upon it. 


{ſhew the Situation, or point of bearing ; not forgetting toBeau- | 
tifie your Map with the Coat of Arms belonging tothe Landlord, 


{for it is certain in all Hilly Grounds, that the Hills are ſome 
[ higher, ſome lower, and of various irregular forms, or joyning'or 
{running confuſedly one Hill into another ; ſome near the top, 
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eXprels the juſt number of Acres, Roods, and Perches in each 
Ground , With the name it is called by ; and in the Town where 


with Capital Letters; then ColleQ them into a Table, with the 
the Names of the Tenants fo inhabiting ; that the true quantity 
of each particular Homeſtead may appear, for the further fatis- 
ation of the Landlord or Owner. 0 OE 
VB. Obſerve alſo what Lordſhips border upon the Lordſhi 
you -are then Meaſuring, ' and take the Plot, of, and where each 
Lordſhip terminates; where make Marks of diſtin&tion, and on 


Lordſhip ſo bounding, write, Part of ſuch a Lordſhip, and-con- 


VIII. -In your fair Draught, in ſome vacant place without the 
verge. of your Plot, make ſeveral Square, Round, or Ellipti- 
cal Fables, to contain an Epitomie of the whole Lordſhip , 
viz, The Names and Quaintity ,of every particular Ground ; 
obſerve alſo toplace the Fly in ſome convenient place thereof, to 


or Owner thereof. 4, 
The aforegoing Rules or DireQtions, . well underſtood , : are 


ſufficient to perform the Plotting of any Lordſhip whatſoever. 


C H AP: XXVII.L 


The true Method of taking a Plot of Unziven, 

 Hilly, ; or Mountainous Grounds, in reſpeft 
of their true Quantity, and otherways, by 
the Plain- Table. 


V 


A LL Authors T have yet met with, are very Lame and De- 
of any Hill, and fo reſolve it as a ore. i, for to find the quanti 


of .a Regular Form, all ſides of one length, and ſtand upon a 
Horizontal bottom ; otherways their Rules are detective and 
will not do: But thjs ſeldom or never happens in any Grounds, 


--YE. For the further accompliſhment of the Work, obſerve to; 


| ficient in this particitlar ; all that I find they take notice of, | 
$ to fird the Quantity of the Hypothenuſe and Horizontal Line | | 


thereof, or by meaſuring the Diagonal of a Hill ; in which *tts Y 
| obſervable, they all take it for granted, that the Hills are always 


| ſome 


en. - I. 
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| top of ſeveral of the 


{the length of the ſaid Stationary on the Ground, which is 52 
Poles, 10 Links,, which take from your Scale, and ſet it from X 


ſome nearer the bottom, making ſeveral little Planes and Valleys 
betwixt therni. This material caſe wants Explaining, and Rules 
to perform it by, which I ſhall here furniſh my Surveyor with ; 
which are briefly in two reſpe&ts : The firſt is, For to take the 
true Plot thereof that ſhall expreſs the true quantity of the faid 
Ground in Acres. The ſecond is, To take the Plot thereof as a 


[Plain and Even Ground, by going about the outſides thereof; 


which way of Plotting is nothing differett from the Work of 
the Twenty Third Chapter : The Map thus taken is to be joined 


{to the Plot of your Lordſhip, in reſpe&t the greateſt part of the 
{Lordſhip conſiſts of Plain and Even Grounds ; in which Map you 
are to expreſs all the feveral Hills as they lie in the Ground by 
ſhadowing them with your Pencil upori your Paper; fo T pro-| 


ceed to explain the Rules by an Example for the Plotting a Hilly 


[Ground that ſhallexpreſs the true quantity thereof. 


I. In a Ground where there are Multiplicity of Hills running 
one into another irregularly or confuſedly, place Beacons on the 

ki heſt or moſt material Hills, whither you 
can ſee the Angles in the Hedges, or Hedges themſelves from {- 
veral of the faid Hills, it mattersnot ; and dire& your Sights from 
Station to Station, laying down each Stationary Diſtance upon 


[your Paper from your Scale; placing your Beacons or Station- 


arks fo, that your Chain in meaſuring theſe Stationary diftan- 
ces, and fo on to other Stations, where the Hedges may be ſeen, 


| may paſs overall the (or the'moſt material) Hills mthe Ground, as 


we-ſhall here demonſtrate. 

IL Admit the Figure Noted with A, B, C, D, E, F, &:, 
be 4 Hilly Ground to be Plotted, whoſe juſt number of Acres is 
required; ſet up Beacons or Stationary Marks upon. the tops of 
moſt of the material Hills, as at X, W, 9, h, Y, Z, mr. 

\IHI. Plant your Table at X, your firſt Station, dire&ing your 
Sights therefrom to the Angle D; then with your Chain, meaſure 


_ {the diſtance X D on the Ground, which is found 18 Poles, 15 


Links, which take from your Scale and ſet from X toD, where 
make a prick ; then direct your Sights to E, whoſe diſtance from 
X is found on the Ground 18 Poles, 8. Links, which take from 
your Scale, and prick off from X toE; then dire& your Sights 
to F, whoſe Ground Line 1s found 106 Pole, which prick off from 
X to F, on your Paper ; then again dire& your Sights to G and H, 
whoſe Ground-Lines are found 9 Poles, 15 Links, and 29 Poles, 
16 Links, which (with your Scale and Compaſſes) ſet off upon 
your Paper; ſo have you finiſhed the Work of your firſt Sta- 
tion. | | 

IV. Dirett (before you alter your Table as it ſtands planted at 
your firſt Station) your Sights to your ſecond Station at W,drawing 


your Stationary Line by the edge of your Index, and meaſure 


to W, where place down your Table, laying the edge of your In- 
dex upon the Stationary Line X W ; your Index reſting in this 


a ——_ 


poſture, 


4 


ged Staff, till through the 


ſeveral Angles in, view, as to K, L, 


upon their Reſpective Lines upon your Paper: 


E 


s 
LS, CO nn FIST 


V. Then (as before) dire your Sightsto0 5 your third Station, 
ſanddraw a Line by the edge C.” nadhe Index ; f hes meaſure on the 
| Ground fromW to #,whichis found 23Pol.7Links,which take from 
[your Scaleand ſet from W to 8, where plant your 'Table as was di- 
[reed at your laſt Station ; Now becauſe you cannot ſee the Fen- 
ces in any part of the ground by reaſon of the Hill from this Sta- 
[tion, therefore direct your Sights to 1, your fourth: Station, which 
[diſtance 4 1., meaſure on the Ground 23 Poles, '5 Links ; which 
|take from your Scale, and ſet from 3 to þ; where plant your Table 
by the former DireQtions, and dire&t your Sights to Y, your fifth 
Station ; then meaſure the Stationary diftance , þ Y, 20 Poles, 
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. turn the” Table genely ypou the head of the three-deg., | 
h the Sights you eſpie your firſt Station-mark 
lat X, where ſcrew it faſt; then. direQ Fe Sights 40 al the 

| ew, ) ,.- and meaſure; their 
ſeveral diſtances from; your Station at, W, as W K, 18 Poles, | 
5 Links, and W L, 10 Poles, and W M, 21 Poles, 15 Links ; 
which ſeveral diſtances take from you r Scale, and prick them off 


I 


4 | be ORE | 
1 " + M - "'S- "Ire Fn Y 
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| whichtake from your Scale, and place from 4 to Y, Where plant 
your Table. | oe | £1 
VI. Then dire& your Sights from your Station at Y, and 
therefrom obſerve, meaſure, and lay down upon your Paper as 
[you were direCed at yourfirſt and ſecond Stations; then dire 
your - Sights to your ſixth Station at Z, and ſtrike a Line by the 
edge of your Index for your Stationary Line, whoſe length on 
the ground is found 50 Poles,- 5 Links; which take from your 
Scale, and ſet from Y to Z.; where plant your Table by the afore. 
going DireCQtions. | | 
VII. Your Table being planted at Z, dire&t your Sights to all 
'Tthe Angles in View, and ſtrike Lines by the edge of your Index 
thereto, as to O, P, Q, R, S, T, and meaſure their diſtances on 
the Ground from your place of ftanding ; which {ſeveral difſtan. 
ces take from your Scale, and fer from ZtoO, P, Q, R, S, T, 
where make pricks with your Compaſs points ; which done, di- 
re& your Sights tom your ſeventh, or laſt, Station, drawinga 
| Line by the edge of your Index for your laſt Stationary Line; 
then meaſure the diſtance Z 7, 24 Poles, 1o Links; which take 
from your Scale, and ſet from Z to mn, where (as before is taught) 
plant your Table; which done, direct your Sights to the Angle N,| 
which diftance meafure on the Ground, 2nd then. take from your 
Scale and ſet from 7 to N, where make a prick; fo have you 
prickt off all the Angles in the Field. 
VIIL. Laſtly, From thedeveral pricks, as from A to B, from 
|Bto C, and ſo toD, &c. drgw Lines therefrom till you come again 
to A, which ſhall include the Mountainous Field as was re- 
uired. 
; (2. And here you may obſerve that the Chain being drawn 
over all the Hills and Dales, muſt neceſſarily produce a larger 
Plot, viz. more Ground, than going round about the Hedges all 
the, way upon Level or Even Ground to plot the ſame : Hence 
I may affirm that this way I have here taught, ought to be 
practiſed by Survey ors; from which Map the true Number of 
Acres is found that the faid Ground containeth. 
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CH AP. .XXIxX. 
How to take the Plot of a Wood or Foreſt by 


the F lain-Table, when, by reaſon of the j 


Wood growing thereon, you cannot ſee any 


conventent Way before you; with brief 


Rules to perform the ſame by the Circles 
on the T able, according to the Theodolite, 
Peractor, and Circumferenter. 


- 


N the performance of this Work I ſhall uſe as much brevity 
as conveniently I can; for if the work of the XXIII. Cha 
ter be well underſtood, this muſt be ſo likewiſe : For the if. 
rence of Meaſuring and Plotting of a Wood.or Foreſt from other 
Grounds, conſiſteth in this one particular, viz. Whereas by rea- 
ſon of the Thick Wood growing on the Ground, you cannot ſee 
any convenient diſtance before you, therefore proceed on theout- 
ſide, asin other Grounds you do on the infide, by ſetting up £ tati- 
| on-Marks in the moſt convenient places in the Grounds adjoy1 ing, 
and fo takeall the Angles from you, as the following, Figure and 
Dire&ions will further inform you. = | 


EXAIMIMPFLE 


Admit the Figure Noted with the Letters, a, 6, c, d,e, f, g, h, 


i, k, &c. be a Wood or Foreſt, whoſe Plot (retaining the true 
quantity of Acres) is required. ; | | 
T. Place your Beacons or Station-marks in the adjacent Grounds 


round about the {ſaid Wood, as at A, B, C, and D; then plant, 


your Table at A, and direct your Sights to all the Angles in 


view ; as tom, 24, b, and c, ſtriking Lines by the edge of your In-|- 
dex ; then with your Chain meaſure the length of each Line on]. 


the Ground, as trom A to 7,1s found 16 Poles, 15 Links; which 


take from your Scale, and prick off upon your Paper from A tor ;| 
then from A, to-a, on the Ground, 1s 2 Poles, 17 Links; which] 
likewiſe take from your Scale, and ſet from A, to 4, upon your Pa-| . 
per ; then the Ground-Line A 6, is found 11 Poles, 7 Links, which 
accordingly take from your Scale, and ſet from A to 6; your next] ! 
Ground-Line A c, is found 11 Poles, 12 Links, which" likewiſe]: 
take from your Scale, and ſet upon your Paper from A toc: Thus| 
having taken and laid down upon your Paper all the Angles-in}: 


view atthe firſt Station, dire& your Sights to your ſecond Station 
at B, drawing a Line by the edge x your Index; which done, 
5 take 
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take up your Table, and with your Chain meaſure the Stati- 
onary diſtance, which is found go Poles, 2 Links ; which take 
from your Scale, - and fet from A to B, where place your 
Table. 

II. Your Table being ſet down at B, lay the edge of your In- 
| dex upon the Line A B, and turning the Table upon the Head of 
the Staff, till through the Sights you eſpie your firſt Beacon or 
Station-Mark at A, there ſcrew it faſt ; then direct your Sights to 
all the Angles in view, as to4, e, f; then meaſure with your 
Chain their lengths on the Ground, which lengths take ſeveratly 
from your Scale, and prick them off from Bro 4, e, and f, ac- 
cording to the direQton at you firſt Station ; which done, dire& 
your Stghts to your third Station at C, drawing a Line bythe 
edge of your Index; then take up your Table and meaſure on 
the Stationary Line B C, till you come atX ; which diſtance 
take from your Scale, and ſet from B to X, where plant your Table 
according to the preceding Directions, _— your Sights to 
the Angles g, h, z, k, 1, »», n, drawing Lines by the edge of 
your Index,and meaſuring their reſpeCtive diſtances on the Ground; 
which ſeveral lengths take from your Scale, and fer from X to g, 
h, i, k, 1,m, and z ; that done, take up your Table, and meaſure 
on to your third Station at C, and there proceed inall reſpeQts as| 
is taught in the Work of the firſt and ſecond Station ; and fo con- 
ſequently from one Station to another till the whole Work be 
finiſhed; and laſtly, draw Lines from prick to prick, viz. from 
a to b, fromb to c, from c tod, ſo toe, and fo on till the 
whole Plot be included ; as the Figure or Plot aforegoing, better 
than many Words will inform you. 


Performed by the Circles on the Table. 


The former Work may be as exquiſitely performed by the Cir- 
cles on the Table, according to the Theadolite, PeraCtor, or 
Circumferenter ; and becauſe I would not be guilry of Tauto- 
2 I refer the Reader to the XXIV. Chapter of this Book, this 

ork being no other than what is there plainly taught ; and though 
in the performance hereof you go round on the outſide, as you 
are there directed on the inſide, yet it makes no difference in the 
carrying on the Work ; for the Field-Book having Columns for 
the Set-offs both to the Right and Left, demonſtrates the Work 
to be performed after the ſame way ; and'the XXV. Chapter 
ſhews how to protratt the Plot thereof upon Paper , as it is 
taken from the Circles of the Table, which being underſtood, 
wall not need my further Explanation here. | 
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Hres90 takethe Plot of a Wood or" Foreſt 
which mwueth:to. another WYYood or... Fi oreft, 
' that you; are net” concerned! to meaſure; 
when you cannot - (by. Teaſon-of the , zoynng 
"of the Woods) ſee any convegient Way be-| 
fore you, by the Chard and Needle, as 4| 
... Circumfterenter. Ty ; wh 
"FO take the Plot of a. Wood or Foreſt that is in part| . | 
, bounded by another Wood or Foreſt, as we hinted in the] : 
XIH. Chapter of this Book, in the deſcription of the Chard and|; 
Needle ; may bs performed by the Chard and Needle from the|| | 
Circle of four go3, two ſeveral ways: The. firſt is' by planting: 
your ;Table near the Wood-ſide; and by direCtion of. the Needle ”; 
you may be ableto keep aſtraight Line, and therefrom take the 
Angles either to ygu or from you, as the XXIV. Chapter here-| © 
of Diretts. The {Eond way 1s by, planting your Table 1h eve-| 
ry Angle, dirc&ting your Sights [as they are'fixed on the Table, _ 
by turning the Table about upon the Head of the Staff ) traight Þ* 
on:the Fence or Hedge-Row ;., whether [you can ſee the next An-] 
gfe or no it matters not, and by obſerymg the Angle” the Needle]. 
| makes with the, Meridian Line, which note down in your Field-] * 
Book, with the.length of each Linealſo : And this is the method 
41. moſt approve of, and {hall firther Explain it by the Example 
 or:Demonſtration following: And here obſerve to fix your Sights] 
| on the Table, as the VII. Chipter hereof dire&s; then ſuppoſe] 
the following Figure Noted with the Letters A, B, C, D, E,.F,] 
G, 18, I, K, L, M, N,O,P, Q, R, S, to be a Wood or: Foreſt, 
which is bounded on the North-ſide, and on part of the Eaſt, and] 
Weſt-fide, with ancther Wood, which youre not concerned for,, 
as the Lincs V and X expreſs. i Womuey 
L. Firſt then, Plant your Table in the, Angle A, turning it 
gently. about upon the Head of the Staff, till you dire” your | 
Swhts ſtraight on, the Hedge-Row, or Fence, to yqur next An- 
pe at B, v2, from A to B,, where ſcrew it faſt ; then obſerve} 
what Quadrant or Quarter of the Circle the Needlereſts in, and} 
what Degrees zt- there cuts ;, which we find SW, 47 Degrees, 
20 Minutes, which put down in your Field-Book ; then meaſure] 
with your Chain the length of the Ground Line A B, which}' 
is found 10 Poles, 18 Links, which place down in yout Field- 
Book aiſo. 2: 
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{Chain the length ofthe LineB C, which is found 8: Poles, Is 


- II. Plant your Table at B, turning 1t upon the Head of the 
Staff, direQing your __- exattly on the Fence or Hedge. 
Row, viz. from B to C, where ſcrew itit faſt, obſerving the 
Needle to reſt inthe N W. Quadrant, on 83 Degrees, 3o Minutes, 
which. put down in your Field-Book ; then meaſure with- your 


Links ; which put down in your Field-Book alto, 

ITE. Plant your Table at C, turning it upon the Head. of the 
Staff till you have dire&ed your Sights on the Hedge-Row, viz. 
from C toD, ſcrew it faſt, and you'll find the Needle teſts 
juſt over the Meridian Line in the. Chard ; for which write 
North and Sourh in your Field-Book ; then meaſure the Line 
C D with your Chain, whoſe length is found 8 Poles, 14 Links, 
which put down in your Field-Book alſo. 
| IV. Plant your Table at D, direCting yourStghts to E, where 
ſcrew it faſt ; finding the Needle to reſt NE, 76 Degrees, |30 Mi- 
nutes; which put downin your Field-Book, with the length of 
'the Line DE, 2 Poles, 8 Links alſo. 

V. Plant your Table at E, and by turning - it about, dire& 
your Sights on the Hedge-Row to F, where icrew it faſt ; and} 
again you'll find the Needle to reft over the Meridian Line ; hence| ' 
write North and South again in your Field-Book ; then meaſure 
the length of the LineE F, with your Chain, which is 6 Poles, 
3 Links ; which =o gg put down 1n your Field-Book. 
| VI. Plant your Tableat F, dire&ting your Sights (by turning 
the 'Table) on the Hedge-Row to G, where ſcrew it faſt ; in 
which poſture you'll find the Needle to,reft upon 52 Degrees, 30 
Minutes NE, which putdown in your Field-Book ; then meaſure 
with your Chain the length of the Fence or Hedge F G, 26 Poles, | 
14 Links ; which tranſcribe into your Field-Book as before. 

VII. Plant your Table at G, and, as in all the former Angles, 
direct your Sights on the Hedge-Row to H, where ſcrew it faſt ; 
and finding the Needle again to reſt direaly over the Meridi- 
an Line, note down North and South in your Field-Book ; 
then meaſure with your Chain the length of the Ground-Line 
G H, 127 Poles, 12 Links; which alſo put down in your Field-| 
Book. 

VIII. Then again plant your Table at H, where you find the 
other Wood begins to joyn upon you, ſtill obſerving the ſame 
Method, by direQting your Sights on the Fence or Hedge-Row 
fromH to1, where ſcrew it faſt ; and finding the Needle to reſt 
over 31 rees, put them down in your Field-Book, with the 
kong of the Ground-Line H I, 24 Poles, 10,Links : And in this 
order mayyou proceed from one am oy to another, till you have 
finiſhed or gone round the faid Wood. 

The reſt of the Angles are taken as the Field-Book dircQs, 
according to the aforegoing Dire&tions, which being well 
underſtood, are ſufficient to perform any thing in this Na- 
ture. 


I have 
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| Thave been the larger upon this uſeful performance, becauſe, 
[I have met with no Directions in any Authors to 'this| 
| purpoſe. | | 


The Field-Book. 


The | Circle four '9o%. , Meaſure. ' 
FO Er TR — OY / 
Angles. |Coaft. D. M.|* UL | 
i A BjSW. 74 3oſio 18 
| 2 B C|[NW. 83 30 81 IF p. 
| 3 C D] Northand South. | 8 44 as 
4' D EjNE. 76 3| 2 8 - 
5*. E F | Northand South, | 6 3 | 
'6 F G/NE. .52 3oj26 14| | 
7  G H | Northand South. [17 12 | Ts 
8 H IjNW. 3: oo|24 Io | 
9:1 "6 —"Y 5 oof14 ; |; 
ro -'K L19E. ' 83 i'oof'9: | 18 
12: L MjSE, 38 '50of 4 © 
12 M N|NE. 7 3o| 6 1o 
13 N O|SE. 8 3044 5 
14 O P|Northand South. | 2 . 4 g. 
15 P Q|SE. 20 20 [10 5| : 
16 Q R}SE. 5 o©0[20 ) 
7 R S|SW. 3 $0145 © 
18 S A[SW. 15 30731 7 
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CHAP. XXXI. 


How to protraft upon - Paper the Work of 
' the former Chapter. 


} 


Irſt lay your Paper (which let be of that bigneſs that ma | 
contain your Plot) before you, ſmooth upon a Table, wit 

your Field-Book alſo before you ; then fixing upon ſome conveni- | 
ent place of your Paper, asat A, draw a Line at length as A 4, for 
a Meridian Line, noted. (as here) with North and South; then 
look into your Field-Book, and ſee which way the firſt Angle 
coaſts, which is SW ; Then lay the Centre of your Perattor up- 
on A, keeping the Meridian Lane of your Protrator, upon the 
Meridian Line of your Paper A «, with the Semicircle of your 


Protrator to the ſame Coaſt your Field-Book direQts ; and _— 
rom | 


—————— 
_— 
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] place the Centre of rhe Protractor, as 1s taught in. the 
[the fourth and ſixth. Directions, which I find by my Field-Book 
{NW, 3r Degrees ;- which I prick off from the Centre of the 
]Protractor and draw the Line HT, whoſe length I find by the 
| Field-Book, 24 Poles, 10 Links, which I take from the Scale 
and ſet from H'to'T; andin this manner proceed with the reſt of 
the Angles, till the whole Plot be protracted upon Paper : See 


from Fdca8rdine tothe Direftion of your Field-Book) prick'off| 
54 Degrees,3$6 Minutes, dfawing the Eine A-B, which is to contain 
'zo Poles, 18 Links. = ane 
IT. Through the point B draw another Meridian Line (which 
ks nothing buta parallel Line tothe former) as Bb; then lay the 
iCentre of your ProtraQtor upon the point - B, with its Semicircle 
towards the ſame Coaſt your Field-Book ſhall inform you, with 
the Meridian Eime-of-your Protraftor "upon the Meridian Line 
of your Paper | Bb;',then in the'Field-Book, againſt the {e-| 
> 48 Angle B, I tind NW, 83 Degrees, ZO inutes, which I 
prick off from the Semicircle of the Protrattor, and draw the} 
Line B C, which 1s:to-contain 1n length 81 Poles, 15 Links, | 
III. Then through the point C.dvaw another Meridian Line| 
as before, 4s C c, now inthe Field-Bock againſt the Angle C, is] 
written North and South ; ſo-that' T-have no more to do here, | 
but to ſet the length thereon taken from your Scale, as your Field-| 
Book direQs, which 1s 8 Poles, 14 Links; which: (as Iyjuſt now 
ſaid) take from your 'Scale, and fer from-C to D, and draw the 
Line C D.. -; | 
| TV. Uponthe Meridian Line laſt drawn, place the Meridian Line 
of the ProtraQtor with its Centre upon the point D; and the Se- 
micircle towards the Coaſt your next Angle bendsto ; your Pro- 
tractor reſtipg in this Poſture, repair to your Field-Book, where 
finding againſt the fourth Angle D, 76 Degrees, go Minutes, 
NE,  hackeprick off from the SerhicirgJe of the ProtraQtor, and 
draw the LineD E toicontain 2 Poles, $8 Links. - 
V. Draw.a Meridian Line through the point E,then againſt the 
fifth Angle E in the Field-Book, 1 find North and 'South ; here 
{Thave only 6 Poles, 3' Links to take from my Scale and ſet from E 
Ito F, and drawthe Line EF. 
| VI. Then vuponthe laſt Meridian Line E Fe, upon the point 
|F, I place the Centre of the Protrattor, with its Meridian Line 
[lying.exattly on the Meridian Line E e, not forgetting the for- 
{mer caution of laying the Semicircle of the Protractor to the ſame 
| Coaſt the Field-Book directs; which at the ſixth Angle F, is NE, 
52 Degrees, 3o Minutes, which prick off the Semicircle of the 
IProtraftor > and draw thz Line-FG in length 26 Poles, 14 
Links, according to the direCtion of the Field-Book. 
| VILE Then throughthe point G,'draw another Meridian Line; 
then repair to the Field-Book, where I find North and South, 
| which proceed with to ſet off according to the third. and fifth Di- 
[reQtions.!.'; 
VIII. Upon the Jaſt Meridian Line GH g, in the point H I, 
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here the whole demonſtration 
of my Reader. 


Performed another W, ay. 


And here Note, The aforegoingProtraction might have beer. per- 
formed by drawing parallel Lines for Meridians at a venture, pro- 
vided they had been nearer together than the length of the Scales, 
of equal parts, upon the ſides of the Square of the Protractors ; 
for then though you could not have had a Meridian Line in every 
Angle, to have laid the Meridian Line of your Protractor upon ; 
yet by the help of thoſe aforenamed Scales, your Protractor ma 
fe placed parallel thereto, to fit any point in the Plot ; theg wi 
the Work be performed in all reſpects with the former. | 


LO 


C HA P. XXXII. 


How to caſt up the Content of any Field-Plot, 
and to find the Content thereof in Acres, 
Roods and Perches. LE! 


3, 


Lthough the Work of this Chapter is taught in the 159th 
Problem of the Second part of the Book of Geometry ; 
yet we ſhall make it here more plain and applicable to our pre- 
ſent purpoſe by the Example following. 
Admit the following Figure Noted with the Letters A, B, -C, 
D,E, F, G, H, I, bethe Plot of a Field laid down from our new 
Scale, whoſe Content in Acres, Roods and Perches is re- 
red. 
*Firſk, Then (and in all ſuch Caſes) divide your Plot into Trape- 
za's and Triangles ; accordingly this Figure is divided into one 
Trapezium, as K, D; P, I, and five Triangles ; for finding the 
Area of all which, begin with any one firit, -and multiply the 
whole of the Baſe by one half of the perpendicular, or (which is all 
one) the whole of the Perpendicular by the half of the Baſe © the 
Product eitherway is the Content of that *Friangle in Perches. 


EXAMPLE. 


ml 


Fift, Meaſure the TR—_ K, a5 es Ii 
Diagonal or Baſe-Line, D I, into your. and applying, 
hagth to the Scale, which I find reaches 74 Poles, 8 Links ; 
accordingly the Meaſure of the Perpendicular K R, is found 36 
Poles, 15 Links ; which added to the length of the other Perpendi- 


, which will further the Judgment 


| 


In rſt the 


231 


cular P Q,23 Poles,16 Links, the Summis 54 Poles, 11 Links, = 
| | | OIes, 


Cl 
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Poles, 5 Primes, 5 Seconds (as is taught in the Deſcription and 
uſe of the Chain in the Second Chapter) which multiply into half 
the Baſe, 37 Poles, 2 Primes, gives in the Product 2019 Perches, 
and ,2£ parts of_a Perch. In the like manner in rhe Triangle 
TAB K multiply 17 Poles, x Prime, the Baſe, by x Pole the 

half Perpendicular ; which Product gives the Content of that 
Triangle 17.1; and in the ſame order I proceed to find the Con- 
tents of all the reſt of the Triangles, which ar laſt I collect, or 
add into.one Sum ;. which is the Area or whole Content of the 
Field in Perches, and parts of Perch, as it is here underneath 
{adjuſted. EL; . | 


| And here obſerve the Meaſures of each Line are expreſſed pon the Ply, 
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Perc, Pts, 

| Trapezum KDPI z2o19 26 

The Area or Con-\ Triangle ABK. I7 10 
tent in Perches )Triangle B CD. 60 37 
DEF 
F G O 


and the parts of \ Triangle 92 \ Jo]. 
a Perch. {Triangle 107 36 
Triangle OHP. 6 75 


The Area of the whole Field in Perches 2303 16 


Then according to the Directions of the Sixth Chapter theſe 
|2303.16Perches may be reduced into Acres according to any ofthe 
|threc ways there taught, which amounts to 14 Acres, 1 Rood, 
123 Perches ; and ſo much doth the former Field contain. 
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CHAP. XXAIL Tit Þo 
14 ready and eafie Way for Shifting of Paper. 


| 


T very ordinarily falls out in practice, that your Table as it 
is covered with Paper is too little in ſeveral caſes, eſpeci- 
ally in great Grounds,where the Lines outftrip or overrun the Ta- i 
ble; in ſuch a caſe (when you have proceeded fo far till your | 
[Lines run off on the Paper or Table) you muſt ſhift your Paper, 
and put a fair ſheet upon the Table. : | 
Firſt then upon your laſt Stationary Line which runs of on your 
Table, obſerve to {hift that Sheet fo far oft or beſides the Table, 
that your laſt Station marked thereupon may be marked juſt up-. 
on the Table ; to which ſheet {in this order) glew a fair Sheet | . *" 
with Mouth-glew, and ſo faſten them down with theeframe of 
the Table. | 
IT. Lay a Rular upon that part of the Stationary Line from 
the Station which, as I ſaid before, is juſt upon the edge of the 
Table, 2nd draw or augment that Line on the fair Paper, upon 
which Line prick off your Stationary diſtance. ot 
ITT. Upon this Stationary Line lay the edge of your In- 
dex, then turn the Table upon the head of the Staff till through | 
the Sights you eſpie your laſt Station you directed to; fo will your 
Table be reftified to proceed with your work. | 


EXAMPLE E. To 


Admit the following Figure, GHI KL MNOPOQR: 
STV W X, repreſent a Field to be Plotted by the Plain-Ta- | © 
ble, which is fo large it cannot all be Plotted onthe Table # and 
becauſe I would have as much upon the Table as it will 5ear, 
I begin as near the edge'of my Table as I can; hence we will 
ſuppoſe the Table within the Frame to be underſtood by the 
prickt Lines, A Y, Y A, therefore I make choice to begin at A,] Ro 
planting my Table there, and dire&t my Sights to the Station at | 
F; fol meaſure the Stationary diſtance A F (taking the Angles 
by the way). which extends almoſt the length of the Table ;..then. 
I come back to my firſt Station, and there again plant my "Pable. 
{in the ſame poſture I did at firſt, then directing the Sights to B, 
taking the Angles by the way, thence I direct my Sights /.o my 
Station at'C, where I plant my Table, taking the Angles 'there- 
from that are in view ; then I direct the Sights to the Station at 
D, drawing a Line by the edge of my Index to the further end 
my Table, as C 4, where it runs off onthe "Table; then becauſe 

I can proceed no further before I ſhift my ng and put a clean 
Sheet upon the Table ; I take —_ Sheet off, and ares ge | 
't glue 


| | HEE 
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glew, I glew another ſheet to itat Y Y; then I put them bock 


upon the Table in this order, viz. 1 voy. ber Station C to the| 


Station B upon the Table, and ſo faſten them down with the 
Frame, ſo that the Line Z Z, poſſeſleth the place of the Line A 8, 
ſo that, part of your Plot is yet upon the Table, viz. From C tae, 


& 
4; 
| Y. Fo pge®. + oY 
Z: D 2 
: ; ":N 
A A 


and the reſt (being almoſt all) of the Table, being covered with| 
P 


fair Paper; then plant your Table againat the Station C, layin 
the edge of the Indexupon that part of that Stationary Line whic 
was drawn before your Paper was ſhifted, viz. Ce, and extend 


1th 
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it to D, upon your fair Paper, and' then proceed to finiſh ' your! 
Plot. | | _ 
Note, There is another way to perform this Work by, w4z. 
By the Scales of equal parts upon the Frame of the Table, which 
is taught 1n ſeveral Authors ; -ſo=that T {hall not trouble my 

? 


Reader with it here, by reaſon this way I have here taughr is muc 
plainer, caſier, and inall reſpetsas exaCtas any way I have yer p 


met with. 


CHAP. XXXIV. 


How to know whether a Plot be truly taken, 
and of proving the Work at every Station| 
(as you go along) to be truly taken or not ; 
aud in caſe of Errour how to find and cor- 
ref it before you be'too far paſt it, taken by| 
_:the Plain- Table. RI, 


Pr in the Plotting any Field or' Ground by the Plain Table, 
be ſure to let your Beacon or Station-marks ſtand up in eve- 
ry Station-hole till you have finiſhed your Plot ; and likewiſe 
Whites or Marks in moſt of the material Angles in the Field, all 
which will be of great uſe for proving the work of. your Plot as 
you go along, of. nn with your Work; which by theſe| . 
few following Direftions will inform you whether you have. pro-F | 
ceeded right or not; and in caſe of an Errour committed, how | * 
tofind it where 1s. 

IT. When you are departed from your firſt Station, and Fave 
proceeded to your ſecond Station, and taken all your Angles by 
the way, and planted your Table at your ſecond Station, in order 
toproceed to your third Station ; and would know whether the 
Work of your firſt and ſecond Station be truly taken: Dire 
your Sights to one or more of the moſt material Angles you took, | 
jas you proceeded from your firſt to your ſecond Station; and it 
the edge of yourIndex cut the Angles upon your Plot, your Work 
s fo far, truly taken, otherwiſe not. w 

III. When you have planted your Table at your third Station, 
and taken all the Angles by the way ; then dire& your Sights | 
from your firſt Station ; and if you find the edgeof your Index to | 
cut your firſt Station upon your Plot, your Work 1s exaQtly per- 
formed to your ' "111d Station, where you thenare: But in 
caſe you cannot ſee your firlt Station-mark trom your Third. Stati- 


on or Place of ſtanding, then according to the laſt Rule of Ni- 
FE © 4 | _ reion 


"= 
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| rection, dire& your Sights to ſome Angle in the Field: which 
you have taken upon your Plot , and if rhe edge of your Index 
cut the fame Angle upon your Paper, your Work is right, other. 
wile nor. EE 
IV. Likewiſe when your Table is rightly planted at your 
fourth Station, and all the Angles betwixt your third and fourth 
Station being taken, caſt your Eye into that part of the Field 
you have Plorred , and view which of your Station-marks you 
can ſee that you are already. come from, v:z. either firſt or ſe. 
cond ; as ſuppoſe you conld fee only your ſecond Station-mark, | 
then dire& your Sights from your fourth Station , or Place of 
ſtanding, to your Second Station; and if the edge of the Index 
cut the ſecond Station upon your Plot, your work is ſo far perform'd 
right, otherwiſenot ; and if atany time you cannot ſee ſome one| 
or more of - your Beacons, or Station-marks, befides the laft you 
came from, that you have already paſſed, then make uſe of ſome 
Angle, to prove your Plot by, as I faid before ; and by obſerving; this 
Method, *tis. eaſie to know whether you have committed any| 
Errour or not, and if you have, how and where ſpeedily to find 
it before you be gone far paſt it ; which is fo plain and Wt it | 
needs no farther Demonſtration. 


_ 


C H A P. XXXV. 


Of proving the Field-Wark taken by the Cir-| 
| cles on the Table, repreſenting the T heos| 
| dolite, Peractor, Circumferenter, Sc, 


Ccording to the Way or Method of Plotting, delivered in 
| the Thirtieth Chapter, by finding the quantity of eve 
[Angle by going round about a Field, there is one general Rule 
'to prove the Field-Work by, if the Work be performed accord- 
ing to the 'Theodolite, viz. from the Circle of 360 Degrees, 
Which moſt Authors make uſe of ; which take as followeth : And, 
| Firft, Note that the quantity of Degrees each Angle contains 
are tobe reckoned in the infide of the Plot, or their Comple- 
—_ to 360 without, vis. Of all thoſe Angles that bend in- 
ward. | 

| Therefore Multiply 180 Degrees, by a Number leſs by two 
than the Number of Angles in your Plot ; the Produtt (if your 
{Work be true) will beequal to the Sum of all the Angles obſer- 
 vedadded together. 

But to prove the Field-Work according to the Natural perfor- 
mance of this Emperial Table, according to the ſeveral OY 
there- 
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|thereupon, and as the 24 Chapter direQs,, I need but only, obſerve 
{the proportion one” Circle bears to anather, us for xn © FF 
In the Field-Book of the 24 Chapter, page 1 20, _ all the 
Angles of the Stationary diſiances together,” taken by the Circle 
of 360 Degrees, which make 605 degrees, 45 Minutes; Then I 
add all the Stationary Angles taken from. the Circle of 20 De- 
grees, which make 201 Degrees, 55 Minutes; Now the pro- 
portion betwixt theſe two Circles 1s as 3.to 1, fo-that adding 3 
times 201 Degrees, 55 Minutes, makes ;605 Degrees, 45 Mi- 
nutes, agrecing with the, Circle of 366 Degrees, which fn 
the Stationary Angles to þe truly taken ;; then the Circle of four } 
[905 , will either be the ſame with the,Circle of 360 Degrees or | 
its Complement FReretar as the bare Sight af the Field-Book will 
further inform you : So likewiſe may you prove the Field-Work of 
every Station as you puoceed with your Work, which is very eaſe 
ſand of excellent uſe. | 


Fry 


GHH P. XXXVL 


How to take the Plot of a Field only by help 
of the Chain, otherways than 1s taught 1n 
the fourth Book. 


T ſome time or other it may ſo happen that you-tay be 
required to take the Plot of a Field when you are deſtitute 
of all other Inſtruments but your Chain, Pocket-Rular, and Com- 
paſſes ; in ſuch a Caſe obſerve theſe following DireCtions, ' * 
Admit this following Figure, Noted with the letters A,B, C, 
D, E, F, repreſents a Field, of which the Plot is required. * 
Firſt, then meaſure the length of the Hedge or Fence AB, 
whoſe length is found 53 Poles, 13 Links; then meafure the le2gth 
of the Fence B C, which is 43p, 05 /; as alſo from A to C (which 
is the Baſe-line proper to that Angle) which js found 67 p. v4 7; 
all which write down in your Field-Book, as here it is denor 1ina- 
ted in the firſt Triangle ABC. * _ 
IT. Then meaſure the ſecond Triangle in the ſame order, be- 
ginning at C, and meaſuring to D, which length is found 19p. 
021; then meaſure from D to E, which is 38p. 00 4. and likewiſe 
the Baſe-line C E, to that Angle, 54 p. 104. all which put down | 
for the ſecond Triangle. | | | 
HI. Then obſerve the laſt Angle which is an outward 
Angle, and muſt accordingly be meaſured on the outſide of the | 
Field, and likewiſe ſo Nated down in your Field-Book+ ſo the | 
length of the line E F, is 15p. 104. and A F,25p. 127. ay | 
wy 
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| the Baſe-line to that Triangle AE, 38p. 15. all which infert 
into your Field Book as follows. | 


Firſt Triangle AB C inward. 
P. 


T0797 as. i 
—_ TOE CE Dinward. 


— 


4 | 
Third Triangle AE F outward. 
EX; £5 6s 
FA 4! 
AE | 3 I5 


Direftions how to Protratt the Former Work «pon Paper. 


Firſt then draw a line upon your Paper at Pleaſure as A C, and 
take from your Scale the length of that line, 67 p. 04 1. and fet it 


> 


4 3-8 


from A to C; then take from your Scale the length of the line 
AB, 53+ 137. placing one foot in A, and-with the other make 
| the part of an Arch. a; then take the length of the line B C, 


into 


— 
| mn 


1 may contain-2000, 3000o, of 4000 Acres. 


| 


| line, drawing it in its due order and Situation upon your Table, 


your Scale the. true Tepgth of each Ground-line, as in the former 


1 
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into your Compaſſes from your Scale, placing one Foot in C, and 
with the other jootcroſs the former Arch at B, as $64, then draw 
the two lines A Band B C. ng! 


CE, and placing one foot of the Compaſſes in C, with the other 
the length of the other Baſe line E A outward 38 p. 154 ſerting 


HE Fore protrattion of the Triangle C E D, take with 
your Compaiſes from your Scale the Tine C D, 198, 02/7, with 
which diſtance, place one foot of your Compaſſes in C, and with 
the other make the Arch cc, then with your Compailes, take the 
length of the line DE, 38 p. ool. placing one of the Compaſs 
points 1n E, and with the other croſs the former Arch at D, as 
d d, from which interſection and from the points C and 'E draw 
the two lines, viz. C D and DE. | 

| Laſtly from the Triangle A E F, take firſt into your Compal» 
ſes 15p. 10/. the length of the line E F, placing one foot in E, 
ind with the other {trike the Arch hh, then take likewiſe A- F, 
'25p. 121, ſetting one foot in A, and with the other croſs the 
former Arch at F, as gg, and where theſe two Arches inter-| 
{e& one another as at F, draw lines therefrom as from A to F, 
and from F to E, fo is your whole Plot. protracted upon Paper as 
was required, | 

And here Note, you muſt be careful to note down, as youmea- 
ure the ſaid Field, the Situation of the Angles, viz. inward and 
outward, for fear of committing a miſtake when you come to 
protract the ſame. 


PEE 
— 


CH A'P. .XXXVIL-.. 


How to take the Plot of a Lordſhip tm Groſs, 
or of any Champain Field, without ſhift- 
zng the Paper, upon the Plain-Table, which 


HIS way I am here about to illuſtrate is both eaſy, exaQ, 
and uſeful, for by placing your Table at every Angle, you 
are to take each Angle and his ſides, - without laying down from 


Chapters, 'only meaſure the true length of each Hedge or Ground 


and write down its true length (not regarding the not clofeing | 


IT. Take from your Scale 54 p xe/. the keygth of the Baſeline! 
make the portion of the Arch ee, then rake with your Compaſſes | 
one foot in the point A, and with the other crobs the former Archl 


at E, as ff, which pot E is the extream Point. or meeting An-] 
gle to both the other two Angles. *S 


> | of 
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| of your Plot at Laſt) and in this order proceed from one Angle to 
another, {till keeping the limits of your Plot upon your Table, 
which is to be ProtraQted upon Paper according to its due pro- 
portion, when you come home. 
EXAMPLE, 

Suppoſe this following Figure Noted with the Letters 
ABCDEPF, to be the Circumference of a Lordſhip, or 
ſome large Champain Ground, Firit place your Table at A, and 
direc your Sights to B, and draw a line by the edge of your In- 
dex, repreſenting the line AB, then dire& your Sights toF, and 
draw the line A F to any convenient length, then meafure the| 
length of the line A F 1024 Perches, and write it down upoa the 
faid line, then take up your Table and'as you go on to B mea- 


64 00 


ſure the line A B which is 5041 Poles, which write down upon 
the faid line: Which done, plant your Table at B, according to the 
Rules delivered in the twenty third Chapter hereof : Then making 
choice in ſome convenient place of the line A B, as at B, for your 
Second Station, from thence dire& your Sights to C, and by the 
edge of your Index draw a lineat a convenient length, then mea- 
ſure the ſaid line 6400 Perches which write down upon the faid 
line, then in ſome convenient place of - the line B C, asat C, 
_ your Table, and dire& your Sights to D, drawing a Ine at 


ength by the edge of your Index ; then with your Ee ct - 
| engt 
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length, 72, from Cto D, 2070 Poles which write down upon the | 
{aid line. 

In the ſame manner plant your Table at D, and dire& your 
Sights to E, drawing a line at length by the edge of your Index ; 
then meaſure the length of the Ground-line DE 1 521 Poles, which 
alſo write down. upon the ſaid line, | 

Laſtly in ſome convenient place of the line DE, as at E, plant 
your Table, and dirett your Sights to F, and draw a line by the 
edge of your Index as before, then meaſure with your Chain the 
length of the Ground-line E F, whoſe length is tound 2864. Poles, 
which alſo write down upon the faid line, ſo is your Field-work 
foiſhed, becauſe you have the length of each Ground-line, and the 
true quantity of cach Angle, _ / / z 

Note. And here Note that it is not tol be ſuppoſed that the Plot | '; JI 
taken upon the Plain-Table will cloſe or come together as herezfor | 
that is not to be expected, tho? I have ſo ordered and diſpoſed this | + 
Figure 1n reſpect it ſhould alſo ſhew (to ſave labour) the Way-or 
Method of Frotrafting or laying down the exact Plot upon i'a- 
per, for tho? the Laſt and Firſt lines will not meet nor come to, e- | 
ther, it matters not, in reſpect you have the length of cach Ine 
written down, and the true quantity of each Angle taken upon 
[the Table, which is ſufficient to. Protratt the true plot thereof np- 
on Paper by theſe ſhort directions following. 


How to protra upon Paper the former Work 
14 its true Proportion and Quantity, 


Firſt then draw a line at length upon your fair ſheet of Paper as 
AB, (which toavoid prolixity we ſhall referr tothe former Figure, 
Suppoling 1t in proportion to the greater Magnitude to be truly ta- 
jken) then from the Scale you would have your Plot protfaQted fm, 
take in your Compaſſes the length of the line A B, 5041 Perches, 
which place from A to B, then opening your Compaſſes to a conve- | _ 
nent diſtance, ſtrike the Arch-line (both upon that Map you took | ; 
upon the "Fable, and here) 46, then take the quantity of that An- | 
gle as it was laid down upon your Plain-Table, and ſet it from a, || | 
6, then draw the line B6, at length, and (as before) take from | +; 
your Scale the length of the line B C| 6400 Perches, which extent | - 
ſet from B to C, then lay down the quantity of the Angle at C, as 
you did that of B, as 4 b, and1n this order may you proceed from 
one Angle to another till you have gotten the exact Map upon your 
Paper, asthe aforegoing Figure better then many Words may bet- 
ter inform you. kN 
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CH A P. XXXVIIL 


Short Notes or Direfions for taking the 
Map of a County. 


His is a Work which very few Authors of Surveying have 
touched hon, and indeed for me to demonſtrate it in all 
reipets, will take up more time and room than I can ſpare: 
therefore I ſhall now treat of it with as much brevity as conve- 
niently I may. : 

I. One common way that has been delivered by ſome Authors 
is by taking the Latitude and Longitude of the moſt Notable and 
Material 'Fowns in the ſaid County, eſpecially all the Market- 
Towns, by which their diſtance has been laid down upon the 
Map; but this 1s _ faulty : Firſt, By reaſon the Laritude is er- 
roneoutly ſtated in feveral _ Towns, and not known to all : 
Secondly, The Longitude of places was never yet ſo well agreed 
upon, as to be either credited or truſted to by our late Geographers 
[inſucha caſe as this : And Thirdly, our Enghſh Miles are not 
near rightly adiuſted to the Degrees in the Heavens ; for which 
reaſons I ſhall forbear explaining this way further. 

IT. The taking the Plot of a' County may moſt exactly be per. 
formed by uſing this Inſtrument as a Theodolite, whoſeufe is 
ſufficiently taught in the former Chapters ; and here note by the 
way, that the diſtances of Market-Towns, and the length of 
' [all ather Lines you have occaſion to meaſure, is beft meaſured b 

the Wheel, which needs no deſcription, ſince. the making of it 1s 
ſo well known to our Mathematical Inftrument-makers; which 
by .driving before you, tells the diſtance in Miles, Fur- 
 [longs, &c. | 
HI. Inthe beginning of your Work obſerve to begin at ſome 
| Great Market-Town, noting down its Church and what is ma- 
terial to be taken; and from thence proceed to meaſure the next 
Great Town, taking all the other intermediate Towns, and alfo' 
all Parks, Rivers, Foreſts, Interſecting-Roads, &c. in your way, 
which you are carefully to note down into. your Field-Book, 
which Protra& upon Paper every Night ;- you may alfo deſcribe 
the quality of the Country as you go, viz. Whether Hilly, 
Woods, or the like ; and whatever 1s remarkable in your way ; 
and to this way of Working, ſome of the exatte{t County-Maps 
may be very uſeful; and in this order proceed from one 'l own to 
another tillthe whole County-Map be trniſhed. 
VI. But that way I moſt affect, (and am well afſur'd is beſt 
and moſt exaCteſt ot all others) is by taking the particular Map 
of each Lordſhip, which may be performed by this Inſtrument 
uſed as a Plain-Table, or. more properly as a 'Theodolite ; Whole, 
utes 


— 
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uſes to this purpoſe may be conſulted in the Twenty Fourth, 
Twenty Fifth, and Twenty Sixth Chapters of this. Part ; and]: 
ſo by joining each Lordſhip to another, as you was dite&-|- 
ed to joyn each Ground to another in the Twenty Seventh 
Chapter, which Chapter duly conſidered, may be looked-upon 
as an Epitomie of this whole Matter ; for the Work is indiffe- 
rently the ſame ; for whereas that Chapter plainly Demonſtrates 
thetaking of the exact Map of a Lordſhip, laying down the pars 
ticular Grounds one by another; ſo in this *tis but laying each 
Lordſhip down by another as you find they be in the County, 
which may be laid down by as ſmall a Scale as you pleaſe, by 
which you may proportion your Map to what Magnitude you 
think moſt convenient $7 
V. Theſe brief Rules being well underſtood, and the Surveyor 
well grounded in the practical Part of the former Chapters, he 
will be ſufficiently furniſhed for the taking of a County-Map ; 
which is all I ſhall here fay concerning this matter. ; 


John W 'ng. 


———_ IE 4 | WOT HG. WO 3 0 I "OY Ly 


k 


The End of the Fourth Book, 


Uu 2 THE 


UMI 


THE 


AR U 
SURVEYING 


BOOK YV-- 


||Wherein is ſhew'd Arithmerically, how to meaſure 
exactly all kinds of Superficies and Solids ; 


AS 
Walls, Glaſs, Roofs, 
Wainſcot, { \ Board, / ( Painting, 
T 'yling, / Pavement, \ / Timber, 
Slating, . /\ Brickwork,)\ Stone, GC. 


With a Detection of ſome Common Errors usd 
by ſeveral in the Performance thereof. 


Formerly Publiſhed by | 
MFIINCENT WING, 


Now much Augmented and Publiſhed by his N £ ya s wv, 


JOHN WING, 


FOR IHE 


Benefit of Surveyors and Builders 


— 


L ONMDSG KN 


in Pater-Noſter-Row, M DC XCIX. 


[Printed for Awn/hham and Fobn C burchill at Fl Black Swan 


| 


Lo ITY —_— 


=: | 


[THE 


AR I 


O F 


1 
s 
4 


Ee 
£ 4 
———_ 


7 


22 


*c 


. 


SURVEYING 


—_— 


+, 
, 
a 
ſ 
4 
Jo * 


Je 7 
———— 
es ; 


BOOK V. 


CHAP. | IL 
The Way of Meaſuring Maſons Work, as 


alls, SC. 


Land and theſe is: only this, that Land is meaſured by 

the Pole or Perch, but theſe, ſome by one kind of mea- 

ſure, and ſome by another ; as Walls, Slating, Tyling, 

and ſuch like, by the Rod of 18 Foot Square : Roofing, Partitt- 

ons, &c. by the Square of 10 Foot : Pavement and Wainſcot 'by 
the Yard or Foot : and Board and Glaſs by the Foot only. 

Therefore in meaſuring any of theſe things, conſideration muſt 

be firſt had to the juſt Form and Figure thereof; and then accord- 


Fiz as the difference between the — of 


| -[ingtothe Rulesdelivered in the Second part of the Second 


Book 
you may find the Arca, or ſuperficial Content. And foraf: 
much as it is very requiſite and neceſſary for a Surveyor'to know 
how to meaſure all manner of Buildings, as Walls, Timber- 
work, Tyling, Floors, Joyners and Painters Work, and' ſuch: 
- like, I ſhall in the following Chapters make illuſtration thereof. 
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EX.4MPAE&E 


| - Suppoſe there be a Wall that is 54 Feet in length, and 21 Feet 
in height, and it is required to know how many Rods, Yards 
and Feet are contained therein. Firſt, I Multiply 54 by 21, and 
. | the Produ& is 1134 feet, which I Divide 


by 324, (becauſe there are ſo many Feet in 54 
one Rod) and the Quotient 1s 3 Rods, and 21 
162 Feet remaining ; which I Divide by 

9 (for ſo many Feet are contained in one 54 


yard) and the Quotient is 18 Yards, and 106 
nothing remaining ; ſo that when the Wall | 
is 54 Feet long, and 21 Feet high, there 1134 Produdt; 
are contained therein 3 Rods, 18 Yatds 324 Diviſor 

o Foot, which is exaQtly 3 Rods anda half: 972 ( 3 Rods. 
For 36 Yards, or 324 Feet, make a Rod; - 

18 Yards, or 162 Feet, half a Rod; and 9 162 

Yards, or 8x Feet a quarter of a Rod; | 

the whole Work ſtands in the Margent. ( 18 Yards, 


But ſuppoſe another Wall be to be mea- 72 
ſured, whoſe length is 75 Foot 10 Inches, 9 
and its height 15 Foot 5 Inches, the Con- 72 
tent will be found 1169 Feet and :5 of a 
Foot. But this way of Operation, I O 


muſt here explain, ſince my Uncle hath not 

touched upon 1t in any of his Examples ; and becauſe it is the] 
moſt facile way in hy” Fw up the Contents of thoſe Dimenſions 
that are given in Feet and Inches. | 


EXNIMPLE ' 


Firſt 'then, Set down your Numbers as in the Margent, wiz, 
75 Feet, 1o Inches, the length of the Wall, and under rhem 15 
Feet 5 Inches the height ; So Multiply the Feet together, viz, 
75 by 15, and place their reſpeive Pro- 
ducts orderly under them, wiz. 375 and BF. I. 
75, then Multiply croſſways, that is, 755 75k, to 
Feet, by 5 Inches, and the ProduQt is 375; 15 5 
now becauſe Feet and Inches are Multiply.  ——-— 
ed together, the Product is long Inches, 375 O 
that is one of theſe long Inches is 12 Super- 75 O 
fticial Inches; therefore Dividing 375 by. 31 ? 
12 (the number of long Inches in one Foot) 12 0 
and the Quotient 15 31 Feet, and three long © 4 
Inches, or :% of a one: which place down --- 
as you fee 1n the Margent; then likewiſe 1169 I 12 
Multiply 15 by 10, whoſe Prod is 50 
which Divide by 12, as before, and it gives 12 Feet, 6 Inches, 
which place downalfo as in the Margent, viz. Feet under Feer, 

: and 


——_—_— 
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and Inches under Inches ; then Multiply the Inches together 16 | 
by 5, which makes. 50 Inches, which muſt be reduced to long 
Inches by. Dividing the 5o ſuperficial Inches by 12, which gives a | 
longTnches and ,5 of an Inch ; your Figures thus placed,draw a Line 
under them, and add thera together as in the Margeat, ſo cves 
the whole Content of the Wail appear to be 1169 Foot 5 efal _ 
| Foot, which divided by 324, as in the hir{t Example, g ves | 
|; Rodsand 197 remaining, which Divided by 9, gives in the Quo- 
[tient 21 Yards, and 8 Foot remaining ; hence it appears the V7all | 
that is 75 Foot 10 Inches long, and 15 Foot 5 Inches high, 
' [amounts to 3 Rods, 21 Yards, 8 Foot, omitting the Fraction. T0 

Note, Having thus largely explained this way of Crofs-Multi- 
plying, by caſting upthe Content in Feet and Inches in this Exam- 
|ple; I ſhall nor need to explain 1t further in what follows. 


Gavels or Dormant Pikes. 


But in meaſuring Gavels or Dormant Pikes, and the like, | 
which are Triangular; you are to meaſure them as Triangular, 
as iStaught in the Second Book ; as tor Example, Suppoſe a Gavel 
or Dormant Pike, whoſe Baſe is 18 Foot, and the Height or Per- 
pendicular 15 Foot : Here. (according to the Ninth Problem of 
the Second Part of the Second Book) I Multiply the Perpendi- 
cular 15 by the Semi Baſe 9, and the Produtt 135 is the Content 
in Feet, which reduced into Yards, by Dividing it by 9, makes 
exatt 15 Yards for the true content of the Gavel or Dormant 
| Pike. | | 


Meaſuring of Chimneys, 


But in the meaſuring of Chimneys, which requires more ac- 
curateneſs of Workmanſhip than other ordinary Walls, they are 
uſually accounted as double meaſure. * But firſt 'to meaſure them 
as ſingle meaſure, takethe length of the Breſt-Wall, and the two 
dides or Angles, which Multiply in the height, and that Pro- 
duCt being doubled yeildeth the Content, according to double 
{mcaſure which is cuſtomarily allowed ;. yet ſome Workmen areſo 
Covetous and Unconſcionable, that they are not content to have 
double meaſure for the Breſt-wall, and the two Angles, but hk 
would have the back of the Chimney double meature alſo 
whereas (for the moſt part) the Chimney is made againſt a Ga- 
vel, which is meaſured by it ſelf; and ſo they would have that 
three fimes meaſured, which 1s and ought to be accounted but 
as Single meaſure, except the Gavel, which is uſually allowed 
Square-meaſure, 

Suppoſe this Figure A BC DEF GH K, bea Chimney 
that hath a double Funnel towards the top, and a double 
Shaft, and is to be meaſured according to double: mea- 
lure. f 


—Y 


X x © 'PFirff, 


UMI 
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Firſt, I begin at the Baſe, and 
take the length of the Breſt-wall 
OX, and the two Angles K X, and - 
O H, which together are 23 Foot ; 
then T take the height of the Square 
H F, 17Foot, 3 Inches, which Mul- 
tiplyed together produce 396 Foot, 
9 Inches, for the Content of the Fi- 
gure, FGHK. 


II. For the Square D z E 7, the 
length of the Breit-wall and the two 
Angles D PE, is 14 Foot, and the 
height D a, 5 Foot, 3 Inches, which 
Multiplyed together makes 73 Foot, 
6 Inches or half a Foot, "4 the 
Content of the Figure' D 4 E m. 

IIE. I takethe length of the next 
Square B C h p whichis 9 Foot, z _. 
Inches, being the length of the Breſt-wall and two Angles, 
which Multiplyed by the height Bh, 8 Foot 3 Inches, produceth 
4 Feet, 4 Inches almoſt, for the Content of the Square BC 


IV. The Compals of the Chimney-ſhafts is 12 Foot, 2 In- 
ches, and the height 6 Foot, which Multiply*d together, make 
73 Foot for the Content of the Shafts, 

V. Thedepth of the middle Fetter that parts the Funnels to- 
ward the top 1510 Foot, and its wideneſs 1 Foot, 3 Inches, which 
Multiplyed together makes 12 Foot, 6 Inches. 

Note. And here obſerve, in the meaſuring of a ſtack 
of Chimneys that ſtands length-ways, that is,” one by the fide of 
another, the ſame Method is to be obſerved, with this Addition, 
that all the middle Fetters or Partitions between Chimney and 
and Chimney, is to be meaſured alſo ; obſerve the ſame if a ſtack 
of Chimneys ſtand Square, and then you cannot eaſily err. 

Laſtly, Adding theſe five Summs together, and doubling the 
Aggregate, it produceth the Content of the whole Chimney, ac- 
cording to double or cuftomary meaſure, as you ſee in this Pa+ 
radigm. 


H 


F K 
The Squares, D a E 

B h 
The Shafts A 
The middle Fetter 


T 
P 


ROS 0O m8 


| 


| 


Aggregate 3 
The Double of it is 1264 


| half, whichis 5 Squares, an 
*, [6 Foot and an half. 


Swe. 


Y 


2 Yards, 4 Foot, and 43 of a Foot. 


ſtands in a Gavel, or Side-wall: in which caſe, the Back of the 
{Chimney (here not meaſured) is accounted as part of the Gavel, 


Stacks of Chimneys in great Buildings do, which in ſuch a caſe 
is all Chimney work, and therefore ought to be meaſured dc able 
on all ſides. «7 "I 


; * 


| —_— 


CH; A ©. 1. 


T he meaſuring of Carpenters Work. 
JF N the meaſuringof Carpenters Work, we areto account it 
| & by the Square of 10 Poor every way, fo that- xoo ,Square 
oot is one Square, where | 


bh 25 Foot is 1 Quarter 
Fel Nore, that 250 Foot 1s 2 Quarters Cof a Square. 
z 75 Foot is 3 Quarters | 


{| *And here we may obſerve. that Carpenters Work that is to be: 
| - accounted for by the Square, conſiſts chiefly of three parts, viz. 
- -[Flooring, Partitioning, and Roofing, in which we ſhall give an 
** [Example in each particular as followeth. 


1. Of Flooring. . 


| Suppoſe therebe a Floor laid with Boards, whoſe length -is 18 | 
-]Foot, 6 Inches, and its breadth 18 Foot, 3 Inches; now: theſe | 
' [two Summs . Multiplyed FOgemts produce , 6 Foot and an 

2 Quarters or halt a Square, and || 


' | Note. Andhere Note, Thatthough 100 be the Diviſor to Di- 

vide the number of-Feet by, yet here is no occaſion of: making | 
uſe atall of Diviſion, but always to cut off from the Produ& 2 Fi- 
gures toward the Right hand, ſo thoſe Figures that, remain on. 
the Left hand ſhall be Squares, and the 2 Figures cut off to the; 
Right hand parts of a Square, £1 5 30- o | 


2. of Partitions. 


the Content of the Chimney acording to cuſtomary meaſure, 
which reduced.into Rods, as ſhewed before, maketh three Rods, 
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This is all the meaſure that can be allowed when the Chim ney; | 


but if the Chimney or Chimneys ſtand by themſelves, as all | 


-| Suppoſe a Partition between one Room and another ſhould con-- 
tain in length 20: Foot, 2 Inches, and in height 12 Foot, . 5 In- ; 
. Xx 2 ; ' 11! | Ches:{; 


o| 


thajt a'Sc 
un heb wes ſuch caſes as theſe. | 


3. Of Roofing. 


| Firſt take the length of the Roof on one ſide and double it, 
{which gives the length of both ſides; and Iikewile take the depth 
iof the ſaid Roof, which Multiply by the length on both fides, or 
ithe Girth of the faid Roof if it be Culleſed, and the Produtt will 
De the Content. | 


L 
& 
: 


| EXAMPLE. 


| Suppoſe the Girth (or length of both ſides) of a Roof to bef 

'x2o Foot long, and the depth 18 Foot, 6 Inches ; which Multi-| 
'iplyed together" produces * 2220 Foot, that is, 22 Squares, and 20] 
Foot, which wants 5 Foot of a Quarter of a Squai:ze more. * 


; 
! 


; Other Meaſares. 


with Corniſhes, Rails, and Balliſters, &c. all which are meafured}-- : 
by the Foot, running meaſure, "Fx. 


: 
, 


C.H A P. II. 
The meaſuring of Foiners Work, 
And Painters. 
'N meaſuring of Joiners and Painters Work, obſerve theſe} 
following Directions. - ' -- - | * 4. 
| -: T. - Joifiers "and Painters Work is computed by the Yard, or} - 
+.Fogt exchway, which makes 9 Superficial Foot, 'which is ac-| 
counted one Yard. + - 67.3 2 
i II. In taking the Dimenſions inthe height of the Room 
((which is to be taken with a Line) you are to Girth over every 
{member of the Corniſh, and other members of the Wainſcot, 
| which where the moldings ſwell much, conſiderably augment 
the height of the Room.” ARE, 
' MI. "The Girth. of the -Room is only to be taken in its true. 
length and breadth, without putting the Line into the Moldings 
| as|. 


7p" 24 I PR Py o , » Aft. 4 
—— 


4 
Ln 


' Laſtly, *Fhereare other things belonging to Carpenters Work,| KF 
and are to be meaſured feveral ways, as Lintails and Diſcharges, | 
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4 1s YOu did in the height ; but ſome Painters have a cuſtom | 
(though for what real on I know. .NOE).. to draw the Line over eve- |; 
ry member of the W 
the height. 

IV. TThereis one thing 1 in Joiners Work very obſer vable; and 
that is, by meaſuring. Doors and Window-$hutters, which are 
wrought on both ſides; for which they arealways paid for work 
and half, and that they have _ reaſon to on tor the Work 
is double though the Stuff is Syn 

V. All Window-Jaums, wap Sapheracs , are to be meaſured 
by themſelves, and-the Window-Lights and Chimneys (if any 
be in the Room) areto be. deducted out of the: whole at laſt, 
|Þ VI. The Painters are not toaccount for work and half, but to 
account (in ſome caſes). the Room. once, twice, or three: times 
done over, or ſo-much per yard, conſidering the goodneſs of the 
[Wor | 


{| The Dicunilcns pela taken os to the preceding Di- 
= retions, We will endeavour'to Plain t the whoſe by one-Example 
LE of i Room whoſe 


'Girth or 'Compaſs 1s 256 Foot' 6 Inches, 
And its'beight- 15 Foot 9 Inches. 


I Multiply 256 Foot. 6 Tches by-15 Foot 9 Inches, the Pro- 
I dutt i 15-4039 Foot: 10 Inches, which divided by.g, gives in the 
quotient 448 Yards, 75 Foot, 1o Inches. 

IT.. Let us ſuppoſe all the Window-Jaums, and Saphataes tobe 


TP EA 56 Foot, 4 Inches, and their breadth 2 Foot, 2 Inches ; ; which 


{ Multiplyed, produces 122 Foot, Wen Divide by 9g, t the - quo- 
= [tient is 13 Yards, 5 Foot. | 
| HI. All the Window-Shutters a the Room 151n Girth or 


; þ Breadth 28Feet, 3 Inches,and the length or height of them 5'Foot, 


Inches, which Maultiplyed- and Divided as palate, makes 17 
> [Yards, 4 Foot, $8 Inches; and: its. half is 8;Yards,, 6 Foot! 10 
| [Inches, which added to 17 ' Yards, 4 Foot, $ Inches, makes 26 
 [Yards, 2. Foot, 6 Inches, for the; true Content of. the Window- 
+ [Gbutters for Work and half work. 

- IV.. Theſe ſeveral 'Sums added, together, as. follows, give the 


8 YH nt of the whole Roorp, 488:Yards, . 6 Foot, 4 Inches;. from 
BF j[which: take x9 Yards, 4 foot, 6 Inches, being. all the DeduQi- 

WF [0ns-in; the ſaid Room, viz, Chimney. . and  Window-Lights ; 
BF [hence the Exact Content appears-to.be 469. Yards, 1 Foot,.:10| 
F | |Inches; and this is thetrue way of ereaſuringerte _—_— ſo muc the 


x” ſhe Workman AT to be me. for v1 


my 5% 
-— + *-+ 


ainſcot in the Girth of the Room as well as| © 


ES 


The Summs added together. 


TEL 
448 7 _ 1& 
The ſeveral parts ; 13. 5 ooe caſt up 
'C 26 2 "06; 
The whole 488 6 04 
Deductions 19 4 ©o6_ 


O”se 


The*true Content 469 I 10 


CHAP. IV. 
Of the meaſuring of Brick-Work and Tyling 


. in reſpe& they are commonly performed by the ſame 
Fug the way of accounting for is different, for 'Tyling is com- 
monly reckoned for by the Square of IoFoot, as Carpenters worki 
only they demand allowance of double meaſure for the Eves, Ms: 


Running meaſure for the Hips and Gutters but this depends upon] | 
the cuſtom of the place ; however ſome allowance 1n theſe caſe] 


oyght to be had, in reſpeCt of meaſure or price. 


T. Brick-walls are meaſured in ſome places by the Rod of 16] 
Foot and half each way, ſo that one of theſe Rods do contain| - 


272%. Square Foot ; which 1s proved by Oro 16 Foot,| _ 
ure, thoughit is 


6 Inches into it ſelf, and this is called Statute-mea 
uſed in very few places in the Country that I know of. 


III. There is another ſort of Rod of 18 Foot Square, which| 


makes 324 Square Foot in a Rod ; and this is a meaſure ſometimes 


uſed inthe Country, being the fame Rod the Maſons here make} 


uſe of. 

IV. But the Rod moſt in uſe here in the Country, contains 
only 54 Square Foot upon the Superficies, or 6 Square Yards, be- 
ing one ſixth part- of the Rod laft named of 18 Foot Square. - 

V, Hence the Suryeyor is to examine (before he begsns to mex- 
ſure) what Rod it is the Maſter and Workmen did agree upon, 


|that he may do them both Juſtice. 


VI. Becauſe Brick-Walls are not always made of one thicknels, 
they are to be reduced to the. Standard-meaſure, viz. of a Brick 
and half thick ; all which ſhall be further explained by the Ex- 
amples following. | 


E X A M- 
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: 


Irft, I ſhall join the pegs, An and Tylers Work to ther, 
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EX SME L-4A 


Suppoſe a Brick-wall be 167 Foot long, and 16 Foot high, 
now by Multiplying theſe two numbers together, gives in the 
Produtt 2672 Foot, which to reduce into Rods according to any. 
of the Rods before mentioned and explained ; Divide the faid 
2672 Foot, by 272: for Statute-meaſure, or by 324 the Square 
of 18 Foot, orby 54, the Diviſor of the leſſer Rod; according 
to any of theſe ways you may ſee by this following Paradigm, |. 


what the number of Rods is. 


A. ©: 

27%; Ws = : 24 3+ 
If Divided by 324 © there is contain'd 1n the Wall $ VL 
34 49 2 8 


Now when you have Divided by any of , theſe Divifors, and 
that the Remainder exceeds 9 (as it did in all theſe Examples) you 
are to divide the ſaid Remainder by g (t being the number of 
Feet in one Yard) ſo have you the content in Rods, Yards, and 
Feet as before ; and this I think is ſufficient to explain the whole 
matter, * | | : 

Note. The next thing conſiderable 1s, that all Brick-walls of 
the ſame height and length do not contain. the fame number 
[of Rods, in reſpe& of the thickneſs of the Wall ; for the 
thicker the Wall, the more Rods are contained therein, viz. f a 
Brick-wall be thicker than one Brick and half thick, then 
la Square Rod upon that Wall, will be more thana Rod; hence | 
every Rod upon the Superficies of a Wall that is 3 Bricks thick, 
will contain 2 Rod ; and a Rod upon a Wall of 4 Bricks thick, 
and half, will be 3 Rods; I ſhall therefore in the next place ſet 
down one General Rule to Reducea Brick-wall of any thickneſs 
to the thickneſs of a Brick and halt, the Standard-meaſure, 


A General Rule for Reducing of Brick- 
walls to Standard-meaſure. | Y 


A General Rule. 


Multiply the Number of Superficial feet which is contained in 
the Superficies of any Brick-wall, by the number of half Bricks 
the faid Wall is in thickneſs ; one third part of that Produtt is the 
4-2 of the ſaid Brick-wall in Feet, reduced to a Brick and 

alf, 
Hence if a Wall of 5 Bricks thick ſhould contain 2672 Feet, 
upon the flat or ſuperficies ; if you Multiply this number by 10 


(the number of half Bricks the Wall is 1a thickneſs) the Product 
| A SIE 


JMI 
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produces 26720, one, third part whereof is 89063 Foot, which 
is the exatt number of Feet contained in that Wall, as it is reduceg 
to a Brick and half thick, which how to bring to Rods, &c, 7] 
have juſt before ſhewed. 


Of T\ling. 


Suppoſe a Roof in length 1 20 Foot on both ſides, and the depth 


{ of one ſide (with the cuſtomary allowance at Eves) 18 Foot; 


theſe two numbers multiplyed rogether produce 2160 Foot, 
which is 21 Squares, and 60 Foot, that is, 10 Foot above half a 
a Square more, according tothe Diredtions of the 24. Chapter, 


CHAT T.' 


4 


' The meaſuring of Plaifterers Wark, 
and Slating. 


"4 


"UIrſt, Slate-Work is generally accounted for by the Rod of 
18 Foot Square, which contains 324 Superficial Feet as 


{I intimated 1n the laſt Chapter. 


IT. Wherea Roof is covered with Slate, there ought to be an 
allowance at the Eves equivalent to the Projecture of the Eves 
over the Wall below the Roof, which 1s generally termed double 
meaſure at the Eves, which adds to the depth of rhe Roof, 18 
or 20 Inches, ſometimes 2 Foot. 

1II. Where there 1s Gutters or Valleys, there ought ro be an 
allowance alſo, which is to take the Girth, orlength of the Roof 
with the Gutter or Valley, all along the Ridge-Tile, which 
makes the Gutters double-meaſure, vez, as much more as really 
it is, which in ſome places is allowed, and in- ſome places not, 
which chiefly depends upon the Cuſtom of the Place. 

IV. If the length of the Roof be taken, in Feet and Inches, 
and the depth on both ſides, with the uſual allowance at the 
Eves, and in the Gutters, and Multiply*d together, and the Pro- 
duct thence ariſing divided by 324, and the remainder again by 
9 (if it exceed 9) you will have the Content in Rods, Yards, and 
Feet. 


EASME Lc 


Of a Roof covered with Slate, whoſe length is 52 Foot, 6 In- 
ches, and the Depth of the aid Roof on both ſides (with the 
uſual allowance of the Eves) 34 Foot ; that is, 17 Foot for the 
depth 
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depth of one fide: Now 52 Foot, 6 Inches, the length, beins, 
Multiplyed by 34 Foot, the depth on both ſides, the Produtt © | 
1795 Foot, which divide by 324, the Quotient is 5 Roods , and 
105 Foot remaining , which Remainder divide by 9, the Se- 
cond Quotient 1s 18 yards, and the Remainder 3 Foot ; fothat 
you ſee that Root that is 52 Foot, 6 Inches long, and 17 Foot 
deep, amounts to 5 R. 18 T. 3 F. And becauſe this fort of meaſur- 
ing is ſo plain, more Examples will be needleſs. | 


Of Plaifterers Work. 


[. Plaiſterers-Work is of 3 ſorts, as firſt, The Running of 
Plaiſter-Floors; ſecondly, The Ceiling of Upper-Rooms. with 
{Reed, Nails, Lath, Lime, Sand, and Hair ; and thirdly, . The 
Pargin of bare Walls, with Lime, Sand, and Hair ; before which 
there 1s generally laid firſt upon the Wall a Coat of Hay* and | 
Morter, otherways it would take up too great a quantitF” of | 
Lime, Sand, and Hair. Pf 

IT. All theſe ſeveral ſorts of Plaiſterers-work is generally ac- 
counted for by the Yard, or the Square of 3 Foot, which makes 
9 foot in each yard.; hence Examples are -needleſs ; for the; Di- 
menſions being taken in Feet, and Inches, and Multiplyed oge- 
ther, and the Product Divided by 9, you will have the nu-nber 
of Yards in the Quotient, and the Remainder will be the: odd 
Fect. Wk {x 


CHAP. VI. 
The meaſuring of Board and Glaſs. 


L. JN the meaſuring of Glaſs and Board, the Content is 
| uſually given in Feet, and Inches, theretore they may |' 
. [the better be joined together. #: _F 

IT. The Dimenſions are moſtly taken in Feet and'Inches, and the |* 
Length and Breadth-ſo multiply'd together , .produces the |: . 
Content. | 

III. In the meaſuring of Board, if the Breadth in Inc hes be | 
Multiplyed by the Length in feet, and the Product Divided by | 
12, the Quotient will give the Content in Feet, and what re- 
mains, is ſo many 12th parts of a Foot. | | 

TV. Sometimes more Curioſity is required in meaſuring of Glaſs, 
anCin tiking the Dimenſions Feet and Inches will not be near 
enovgh ; therefore the Dimenſions may better be taken in Inches 
and 10th parts of an Irich ; which Multiplyed together, and the 
Produ&t Divided by 144 (the number of inches in one _ 

Y y 4 0 | | 


MI 
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ſo will the Quotient produce the number of Feet, and the Remain. 
\derthe odd Inches, or 144th parts of a Foot. ; 

V. All theſe Cafes will be better explained by the Examples 
following. 


I. Of Glaſs. 


"EA AM PFP£&. 


Of a Window-Light of Glaſs whoſe height is 4 Foot, 6Tn- 
ches, and .+3 parts of an Inch, or 54 Inches and :4 of an Inch: 
and the breadth 20 Inches, and 2 parts ofan Inch; which 
Multiplyed together as in the Margent, and _ 
the Produ& is x1124Inches, and ,. & parts of 54.3 
an Inch; which is not worth taking notice 20.7 
of, therefore we omit it ; hence 1124 Di> — _ 
vided by 144, the Quotient is 7 Foot, and 3801 
the Remainder 116 Inches or t#:s, which 10860 
is 8 . Inches above three quarters of a Foot — 
more. 1124.01 Produf, 

Note. And this one Example I think 144 (7 **5 quo, 
ſufficient to explain the. whole matter of 1008 
Glaſs-meaſure; with this caution, vis. — 
That where the Windows are exther Round 116 
or Eliptical, that the Workman be allowed 
as Square-meaſure ; that is, by taking the Diameters as the ſides 
of a Square; The reaſon of this allowance is, becauſe of the! 
Rn of Glaſs that is made in fitting 1t to the Arch of the 
Window. 


- 


IL. Of Board-meaſure. 


EXAMPLE. 


Suppoſe afBoard 11 Foot in length, and 10 Inches broad, 
now it x1 Foot be Multiplyed by 10 Inches the Produtt is 110, 
which Divide by x2 (becauſe the Multiplication was made in 
Feet and Inches) and the.Quotient is 9 Foot and ,+ of a Foot: 
Where note, if 3 had remained it had been a quarter of a Foot 
if 6 half a Foot, and if 9 three quarters of a Foot. 

But if the Board had not been an even number of Feet in 
length, then the Dimenſions may be- taken in Inches, and zoth 
parts of an Inch ; and the breadth alſo (if need require) which 
Multiplyed and Divided, asin the Example of Glaſs, wilt accor- 
dingly producethe Content. 


CHAP. 


—— 
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CHAP. VI. Si] 


Of Stereometry, or the menſuration of So- 
lid Bodies, as Timber and Stone; and firſt 
of that which 1s Square. 


Solid Body is that which hath both length, breadth, and | 
thickneſs, as Timber, Stone, and ſuch like, which are 
commonly meaſured by- the Foot. And herein you are toob- 
ſerve, that a Foot of Timber or Stone 1saccounted a Foot _—_ 
every way, in the form of a Die; whereby it appears, that a 
Foot of Timber is 12 times more than a Foot of Board ; fo that 
a Foot of Board being 144 Inches, a Foot of Timber muſt be 
1728 Inches. + | 
For Timber-ſticks that are Squared, you may find the Con- 
tent thereof, on this wife. Multiply the breadth by the thickneſs, 
land then Multiply the Product by the Inches of the length, 
ſo will you have the folid Content of the whole Piece of Timber 
in Inches ; which being Divided by the Solid Inches in one Foot ; 
namely 1728, the Quotient will ſhew how many Feet are inthe 


Piece of Timber. 
EXAMPLE. 


. [Suppoſe a Piece of Timber be 9 Inches thick, 15 Inches broad, 
and 12 Foot or 144 inches long. Firit, I Multiply 15 by g, andthe 
factus 135 is the Area of the Plain,; which I again Multiply by | 
the length 144, and the Product 19440 is the .Content in Solid 
Inches, which being Divided by 1728, ( the Square Inches in one 
Foot) the Quotient will be 11 ,+t3, or 11. 25, ſo.that when a 
Piece of Timber is 9 Inches in thickneſs, 15 Inches in breadth, 
Jand12 Foot in length,there is contained int 11Foot and a quarter 
jofa Foot, according to the true and ſubſtantial Grounds of Art. 


Performed another. way. 


To perform the former Work an eaſier way, the breadth and 
depth, 15 and 9g Mulltiplyed as before, produces 135; which 
Mulciplyed by. 12, the length in Feet, the Produtt is 1620, 
which Divided. by 144, the Quotient 1511.44, or 12 Foot and a 
quarter, as before. . X | 
-- But yet Tknow it isa very common thing amongſt Carpen- 
ters to addrhe broader and narrower ſides together, and to take | 
the half forthe true Square, which way Cheng it be much 
uſed) is very erroneous, eſpecially when the difference between 
the fides is much, as in the former Example ; where the one 
| Yy 2 | ſide 
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[length in Foor, the ProduQ will be 41 58.00, which Divided by 
| 244, the Quotient is 28444, or 28 Foot, and ſomething above 


— 


{ Root is near upon 11. 62; which is the true Square thereof. 


is 28.875 ; 10 that there is 28 Foot of Timber, and above' three 


fide is 15, the other 9, and the Summ 24; theretore they reckon 
12 for the true Square; and fo cofichide there are 12 Square- 
Foot of Timber in that Piece, whereas there are exattly but x1 
Foot and a quarter, as before is proved. 

To find the true re of a Piece of Timber when the one 
Side is broader than the other ; Multiply the fides together, 
and the Square Root of that Produ& yieldeth your defite. 

As in the former Example, I Multiply the one fide x5 Inches, 
| by the other 9, and the ProduQt (as before) is 135, whoſe Square- 


_— 


C-Hi\AP.  VUL 
To meaſure Round Timber. 


T O meaſure Round Timber, you muſt firſt ind the Area, 
Pa 


of the Circle (whoſe Circumference is equal to- the Com- 

$ of the Tree) as you are taught in the'Twentierh Problem of 

the Second Part of the Book of Geometry. And this ſhall 'be 

made clear by an Example or two,ſuppoſing the Areas of both ends 
of the Timber-Stick to be equal. 


EXAMEPEE, | 3. 


- Suppoſe there be a Round Piece of Timber, whoſe Compaſs is 
5 Foot and a half, or 66 Inches, the Diameter or greateſt Thick- 
neſs thereof 21 Inches, and the length 12 Foot, or 144 Inches, 
Firſt, I Multiply the Semidiameter (pr half the thickneſs of the 
the Timber-Stick) 10. 50 in half the Circumference 33 ; and the 
ProduQt is $46.50; which again __ by the length 144 
Inchesand thereſult49896.00, beingDivided by 1728,the Quotient 


quarters of a Foot in the Stick, whoſe Circumference is 5 Foot 
and a half, and the length 12 Foot. | 


Otherways. 
Or if 346.50, the Area of the Circle be Multiplyed by i 2, the 


three quarters of a Foot, as before. 

But by the way, I ſhall divulge one common Errour in mea- 
furing Ronnd-Timber, crept in tor want of Art, which havi 
got poſſeſſion of the greater ſort of Artificers, 1s (by-long contt- 
nuance) grown almoſt irrecoverable, -and that is 'in girdling 
of the Round Piece of Timber, or Tree, and of that Circumfe- 


rence to take a fourth part for the Square. As 


mt 


- , 
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[Page 44. Prop. 9. 


s no wall. 


933: 


| As in the former piece of Round Timber, the Circumferenceis 
66, the; whereof 16.50, they account the {ideof the Square, which 
Multiplyed 1n it ſelf produceth 272.25 for the Area of the Baſis; | 
which 1f you Multiply by the length 144, the Produ& is | 
39204.00 the Content in Inches, which Divided by 1728, the 
Quotient 1s 223 Foot, which is apparently erroneous, differi 

from the truth no leſs than 6 whoke Foot, and that too litrleas 
[appears before, which for further Trial, we ſhall alſo examine 
by Mr. Ganter's Rule in his Second Book of the Croſs-Staff, 


As 1000, to 2821, ſoare 66 Inches to 18.6186 the ſide of the | 
[Square, which Multiplyed in it ſelf, produceth 346.6 
now this being Multiplyed by the length 144, the Produ 
49917.60, which being Divided by 1728 giveth 28 Foot, 88 ' | 
Parts, agreeing nearly with our former way of menſuration.””., 
But in ſuch caſesas theſe, Men commonly plead Cuſtom, and 
will be ready toſay, they make allowance tor the Bark and waſt 
in hewing, which indeed ought to be done in the Price, and-not 
in falſe meaſuring ; but in meaſuring a Round Column of Stbne | 
no ſuch allowance can any way be laid claim to, becauſe there 


————— 


A, 
IS 


CHAP: IC 


more Sides equally Squared. 


[taught in the Second part of the Boo 


it more fully, I ſhall add ſome Examples. 
EXAMPLE. 


for the Content of the three equal-fided Piece of Timber, 


To meaſure Timber having 3, 5, 6, 7, or 


" N Timber be: neither Round nor four Square, but is either 
| & Triangular, -orelſe conſiſteth of more_than four Sides, you 
Imuft ſtill find the Area of the Gone. according as hath peen 

of Geometry, and then 
Work as inthe former Chapters for the Content; but to explain 


| Suppoſe a Piece of Timber confift of three equal Sides, each 
fide being 18 Inches, the length of 6 Foot, or 72 Inches. Firſt, 
T ſeek the Area of the Plain according tothe gth Problem of the 
the Second Part of the Book of Geometry, and find it 140.30, 
which I Multiply by the length 72 Inches, and the Product is 
10101.60, which Divided by 1728, the Quotient is 5 Foot, 846, ' 


But if a Piece of Timber confift of more ſides than four, you 
muſt {till find the Area of the Plain. 


_EXAM- 
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EXAMPLE. 


| Suppoſe a Piece of Timber have ſix equal ſides, each ſide con- 
taining 10 Inches, the length 7 Foot, or 84 Inches. Firſt 
(according tothe 18th Problem in the Second Part of the Book 
of Geometry) T take the Area of the Plain 259.80, which I 
_ | Multiply by the length of the Stick 84, and the Produ& is] 

21823.20, which Divided by 1728, the Quotient is 12 Foot 2, 
or Decimally 12.63. 

The like you are to obſerve in all Pieces of Timber of Six, Se. 

ven, and Eight ſides or more, and thus much briefly concerning 
| Round and Square Timber. 


——_—_— 


CHAP/X | 
The Dimenſion of Pyramids or Cones. 


F a Piece of Timber be right-lined, having but one baſe, and 

endin a ſharp point, it 1scalled a Pyramid ; but if the bak 
thereof be round it is a Cone, according to the common Defini- 
t10n. 
The Solid Content of either of theſe Figures 1s found by Mul. 
| tiplying the Superficial Content or Areaof the Baſe, -by a Third 
part of the length. ; 
Suppoſe the Pyramid repreſented by the Figure A B C D be to 
| be meaſured, whoſe ſide at the Baſe B C, or BE is 18 Inches, 
|and the length AB 45 Foot, or 450 Inches. Firſt, I Mulip] 
the ſide of the Pyramid at the Baſe 18 init ſelf, and the Prod 
324 it the Area of the Baſe, which I again Multiply by a thad| 
part of the length, 180 Inches, and the Product will be 58320] 
the Solid Content in Inches in the whole Piece, which being. 
Divided by 1728, the Quotient is 33 Foot, and 1296 Parts of a 
| Foot, which is 33 Foot and 3 quarters. 


| 
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The Operation in common Numbers. 


18 fideof the Pyramid 58320 


18 "5 $2864 
F244 1728) 6480 (33 1734 
F. 30 5184. 


24 Area of the Baſe. 1296 Remain, 
180 Third Partof the length. 


_ 
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58320 The Product. 


The little Pyramid, noted with the Letters 
ARSTY, is but 6 Inches {ſquare at the Baſe, 
whoſe Area is 36 ; which multiplied by a third 
part of the Length, 60 Inches, produceth 2160, 
[that is, x foot, and 432 parts, or I foot and a 
quarter. ; 
But ſuppoſe the Content of the Segment O NHBCD w:re 
[required ; the Squares at the Baſe are 144, and 324, which m ul- 

tiplied together, produceth 46656, whoſe Square-Root is 216, 


for the Geometrical-mean Square, 


Otherways. 


Or otherways, find the part cut off, which taken out of the 
Pyramid leaveth the ſolid Content of the Fruſtum. To find the 
whole length, uſe this Analogy ; As the Difference of the Dia- 
meters length, tothe length between them ; ſo the Diameter of the 
greater Baſe, to the whole Length of the Pyramid : And conſe- 
quently the av wanting comes to be known, which meaſured 
as a Pyramid (as indeed it 1s.) whoſe ſolid Content being ſub- 
ſtrated out of the whole Pyramid, leaveth the Content of the 
Fruſtum, or tapering Timber-ſtick, which is the true Method of 
[meaſuring ſquared tapering Timber, which ſhall be further ex- 
emplified in meaſuring of Canes. 


of 
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Of Cones. 


After the ſame manner are Cones to be meaſured : As for Ex. 
ample ; 

A Cone is a Figure having length, and only one Baſe, which 
is round, equally decreaſing, and terminates 1n a point, as the 
Spire of any round Steeple, which is here repre- 
ſented by the Letters OXY S. 

The Fruſtum of a Cone, is part of the Cone 
cut off, viz. the bottom part, and hath two 
round Baſes, whoſe Baſe 1s always greater at 
the bottom than at the top, more or leſs, ac- 
cording to the Taper, and parts of the Timber- 
ſtick cut off, as it is here repreſented by the 
Letters ZVRXYS. 

The folid Content of a Cone (as in a Pyra- 
mid) is found, by multiplying the Area of the 
Baſe by one third part,of the length ; where 
note (and likewiſe in the Pyramid) the true 
length is from the Center of the Baſe, to the 
terminating point, as from O to A, and not the 
Hypothenuſe O X, or OS, tho? Thave follow'd 
my Author in-that reſpect in the Pyramid, yet 
ſhall fomewhat digreſs from him here, and 
ſhew how the true length is to be obtained. 

Firſt, Take the length of the Hypothenuſe or 
Slope-line OX, or OS, which we will here 
ſuppoſe 950.2 Inches, and the Semidiameter 
X A, or SA, 75.4 Inches; ſquare both theſe Numbers, that is| 
multiplying them in themſelves ; ſo will the Square of 950.2, be 
c02880, and the _— of 75.4, 1s 5685 : Then ſubſtra& the 
Square of the Semi-baſe, 5685, from 902880, the Square of the 
Hypothenuſe, and the Remainder is 897195, whoſe Square-Root 
[1s 947-2 Inches, the true Height required. 

Then to find the ſolid Content of the Cone, multiply the Area 

of the Baſe, 17869.8 Inches, by 316 Inches, a third part of the 
Length, the ProduQt is 5646856.8 ſdlid Inches, whuch divided 
by 1728, the Quotient is 3267 Foot, and +#3+ parts of a Foot, 
the Content of the whole Cone in ſolid Feet. 
- To meaſure round tapering Timber, which is the Fruſtum of 
a Cone, as is here repreſented by RXSY ; Firſt then, find the 
Area's of the Circles at both ends, and then proceed in all re- 
oo to find the ſolid Content, as in the Fruſtum of a Py- 
raim1 + 


CHAP. 
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The menſuration of a Globe or Sphere, aud 
its Fruſtums. FH 
Sphere or Globe is a Solid every way Circular, made by the | 
Motion of a Semicircle about its Diameter, being an exat 
round Solid, ſuch as are the Balls of Freeſtone-Peers and Gates 
before the Front of any Spacious Building. | =. 
T6 find the ſolid Content, there are ſeveral ways ; As.firſt, 
Multiply the Cube of the Diameter by 11, the ProduQ thence 
{ariſing divide by 21, the Quotient is the folid Content, - 
2. Or, Multiply the Area of the Circle, equal. to the Diame- 
ter, by one ſixth part of the Globe's Superticies, the Produt+ is 
the ſolid Content ; Or one ſixth part of the Diameter multip:ed 
by the Sphere's Superficies gives the ſame. | - BY 
|. - 3. Otherways, Multiply the Area of the ſaid Circle by two 
thirds of the Diameter, the Product 1s the folid Content : Or, 
Multiply the Diameter by two thirds of the Circle's Area, 'er- 


tormeth the ſame. 


: 


EXIMPLE L 
Of a Sphere whoſe Axe is 54.6 Inches, and the Circumference| 
171.5 Inches, the Convex Superficies (according to the 29h 
| |Prob. of the Second Part of the Bpok of Geometry) 1s 9363.9, the 
\ Cube of the Axe is 162771, which multiplied by 1271, gives in 
the Product 1790481 ; which divided by 21, gives in the Quo- 
tient 85261 ſolid Inches; which divided by 1728; gives 49 :#*3 
Foot ſolid. Ky 34 


EXAMPLE Il. 
One ſixth part of 54.6 the Axe, 1s 9.1, by which multiply 


363.9, the ProduCt is 85212, which divided by 1728, the 
od is 49: #3 ſolid Feet, nearly. agreeing with the former. 


Y EXAMPLE I. wb. : 


| The Area of the Circle is 2341, which multiplied by 36.4, 
gives in the Quotient + np which divided as before, giveth 
49 1##5 ſolid Feet, exaQtly agreeing with the former. } 
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Of the Fruſtums of a Sphere or Globe. 


The Fruſtum of 2 Sphere or Globe, is a part cut, of, whoſe 
' Baſe is a Circular Plain, and whoſe folid Content may be found 
by having the Diameter of the whole Sphere, with the Diame- 
ter and Height of the whole Fruſtum ; then uſe this Analogy : 
As the Remainder of the Axe, or Diameter, 1s to the Fruſtums |} 
Height ; So is the Semidiameter of the whole Sphere, to the ſo-| 
lid Content of the Fruftum. wn , 

Hf two Frufturms be cut off from a Sphere, ſo that the Plains} 
'of the Baſes are Parallel, and that the Solidity at the middle part 
is required ; it is but tinding the -Contents of both Fruſtums, 
which ſubduQted out of the whole Globe, leaveth the Soltdiry of 
the Middle, or part left. 

Thus far of meaſuring of Bu#{dings. I ſhall, in the next place, 
conclude this Book with one ufeful Chapter, vzz. of ſetting the 
Prices of Workmanſhip and Materia belonging to Buildings, 
which are the moſt material to be taken notice of, according to 
the cuſtom of the Country, becauſe I would not leave my Gur- 
veyor unfurniſhed in ſo uteful a Part of his Profeſſion, whereby 
the Maſter always may inform himſelf how to proceed in Bar- 
gaining both for Materials and Workmanſhip, before he proceed 
to raiſe his Intended Building. . 


CHAP. XI 


Containing the Rates and Prices of Workman: 
Ship and Materials belonging to Buildings, | 
aud firft of Malon-W ork. 


| thre iow and ordinary Buildings is each (only the Work- 
| manſhyp) from 16 Shlliags to 3/. 10s. per Rod of 18 
Foot Square which depends upon the goodneſs of the Work. 

The ſetting of the Fronts of great Buildings, viz. Aſhlar, Ar- 
chitrave, Windows, and Doors, with the Ground-Table, Faſha's, 
and other Members is. Worth from 37. tos. tg 51. per Rod, 
which depentls upon the height and well performing of rhe Buil- 
ding : Chimneys 'rarfing mm fuch Buildings are worth 3 /. a Rod, 
or 17. 16s, doubte Meafure. ni 

Pavement laying is worth a half-penny a Foox. 

Setting or Pitching with Rough Stone, is worth from 4 4. to 
124. per Yard. LESS 


F BR! | F: of 
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Of Free-Mafons or Warrie Work. |. 1 | 


{ 


Aſhlar at the Quarrie) is worth 3 4. or 4 d. per Foot. 

Random-Pavement at the Quarrie is worth 2 4. haltpeny a? 3 4. 
er Foot. 51 nd 

 Diamond-Pavement, is worth 3 d. halfpeny, or 4. per Foct. 

Ruttick Quonys, at 2 Foot and 1 Foot each face, . at'the Quar- 
fie, are I 5, 44, per Quonie or 1s. 3 4. a piece, 0r 5 d. per Foot, 
in ſome places 4 4. per Foot or 1 s. per Quonie. 

Architrave Doors and Windows, are worth according to their 
|Wideneſs or breadth of the Mouldings, a Penny an Inch, that 
isto ſay, 1t the Breadth of the .Moulding (v2. from the outfide. 
to the inſide of the Window-Frame,) be g-Inches, it is worth 9 d. 
per Foot, running meaſure, if 10 Inches, 104. per Foot, and fo| . 
proporionably more or lels. Ke 

Ground-Table is worth from 4 4. to 8 4, per Foot, running mea- 
ſure. 
Frontiſh Doors in great Buildings, with their Ornaments, By 
Pillaſters, . &C. 15 worth (according to their Magnitude and varie- 
tic of Workmanſhip included) ſome 3 /. ſome 57. to 10, or 208. 
perhaps more. _ * | | | 
| Chimney-Shafts for ordinary Buildings with Architrave Frize 
fand Corniſh, is worth from 15/5. to 205. according to! their height 
and Subſtance, without Architrave and Frize, trom 105..to 20s, 
But ih great Buildings they are uſually done by the Foot, vsz. | 
at abour 64. per Foot. ETHOS 

Chimney-Pieces of Free-Stone wrought plain are worth 105. 
but there may be ſuch Moulding wrought in them,” which with 
their Coves and other Members'may be,worth 20 5..305.0r 40s. a 

lece. | 
F A Pair of Peers, with Seat-Arches, 4 or.5 Fopt wide; and 14 
or 16 Foot high is worth 40, or 5o Paunds.  ....,.-. 

Ruſtick Peers a Pair, are worth 10, 12, or 14 Pounds, accordin 
to their height andSubltance ; Plain Peers 8, or 10 Pounds,Revailed | L 
and Pillaſter-Peers, Trom 106, to-14 Pounds a Pair. | | 

Corniſhes are worth actording to their Nature and:Bigneſs ; a | 
Moddillion-Cornifh of about 18 or 2o Inches thick, is. worth 5 
or 6 ſhillings per, Foot, running meaſure, oþ; 


Of the Rates and Prices of Carpenters-Work.| 


Roofingand Flooring in ordinary. Buildings.is worth 3x. \or 8 5.|| . 

per Square, but in great Buildings 10s. or 11 s, per Square. | 

 Cealling-beams, Coveing, and tuch like is worth 4 5. per Square. 

| Partitioning, is worth 6; or 7 5. per Square. it || 

| Tranſom-Windows for great Buildings is worth making 15 gd]; 

per Light, or 75. per Window. © 
Batten| 
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Batten Doors worth making {for ordinary Door Caſes, as about 
6 or 7 Foot high, and ; Foot wide) 4 Shillings. 
\ Plain Doors, for ſuch like Door-Cafes are worth making 2s, or 
2 5. 6 4. per Door. 

Rails and Ballifters on Balconies, or upon, or about the Par 
form of great Houſes, is worth (only Workmanſhip) 4 5. per Yard 
running Meaſure. | | 

Lucan-Windows making and ſetting up, are worth g, 10, 12, 
or 14 ſhillings per Window, which price 1s varied according to 
their Bigneſs. TH : nh 

Coveing Work, Sawing and putting up wath the ſliders, is 
worth 10o or 11 5. per Square, 


Of the Rates aud Prices of Foyners-Work. 


Wainſcotting with Norway Oak, the Workman finding the Stuff, 
is worth 7 5. per Yard, but it the Maſter find the Stutf, then is| - 
the working Part worth 3 5. 64.0r 45. per Yard, and where the| 
Moldings are very large it is worth 5s. per Yard. 
| 'Plain-Square Wainfcoting (the Wotkman finding Deal) is 
worth 35. or 3 5. 64. per Yard. | 

Ordinary BiſeQtion-Woainſcoting (the Workman finding Deal) 
is worth 4 5." 64. per Yard. - 

Large Biſetion-Work is worth 6 or 7 5. per Yard of Dazt. 
Sick Stuff, and Large Picture-Frame of the ſame Stuff is worch 
x0 s. per Yard. 

Moddillion-Corniſh with its Carved Work, is worth 7 s. per 

A plain Moddillion-Corniſh of 12 or 14 Inches, will be world 
3 5. 6d, or 45. per Yard running Meatfure, . | 
| Deals drefſing are worth 1 s. per Score, or 6 s.per Hundred, 

Deal-Floors, ordinary (the Working part) are worth, Laying, 
55. per Square, but if the Workmen End Deals, *tis worth from 
245. tO fo s, per Square, which depends upon the goodnels of 
the Deals. - | 

Deal-Floors of Choice pick*t Deals, laid either with Dufftil 
or Key-Joynts (without Pins or Nauls) 1s worth 35 5. or 405. 
the Square. - | 

Pallifado-Gates, &c. the Workman finding Wood, is worth 
'95. or 10s, per Yard running meaſure, at about 6 or 7 Foot 
high, tlie working part is worth. 6 or 7.5. per Yard, 


'. Of the Rates and Prices of Brick-Wark. 


| Bricks'are' worth from the Brick-Kiln about 12 Shillings per 
hooked, which wilt nearly doa Rod of Work on a two Brick-| 
' all. 2» Ky 


Building: 
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Building of Brick-Walls, the Workman finding Brick, L'me,] 
and Sand, 15 worth as followeth, viz, = 

A Brick and, a half\ Wall, 3 s. per Yard; A Two Brick-Wall, 
[4 5. per Yard ; A TwoBrick and a half Wall, 5s. per Yard. | 

Brick-Walls, Building only, the Working-part, is worth upon 
a Brick and half Wall, 4 5. per Rod, ſome ptaces 3 s. 64, A 
Two Brick-Wall, 4 5. 6 4. or 45s. $4. a Rod, and fo propor- 
tionably, Six Yards to the Rod, which is all along to be under- | 
ftood in Brick-Walls. : 
| A Chalder of Coals will burn about 4200 Bricks. : 
| þ Bricklayet with a Labourer, will lay about 1000 Bricks | - 
a Y. w | 


' Of the Rates and Prices of Tyling-Work. 


'Tyles are worth from- 255. to 305. per Thouſand ; and may be! 
laid on a Roof et about 3 5. per Square; fſornte places 2 5s. 64. or | 
[about 8 5s. per Rod of 18 Foot Square. (oO 
Pan-Tyling is worth 5 5. 64. per Rod, Workmanſhip ; and 
about 700, or 800 Tyles, doe 36 Yards, or a Rod. © | 


Of the Rates and Prices of Slate-Work. | 


| Slating, or covering a Roof with Slates, the Workman find- 
ing all Materials, 15 worth about 4o s. per Rod, viz. 36 Yards; 
but the Working part only is worth about 12 s. the Rod, - + 

Slates, pointing, are worth 3 5. or 35. 64, per Rod, only the 
[Working part. 
| Slates are worth at Pitts 12 or 14s. a Thouſand, which will 
jncarly do a Rod, of 36 Yards. ;- 4 


Of the Rates and Prices of Plaifterers-. | : 
Dork. "+.:.14 


Ceiling withReed, Lime, and Hair(only Werkmanſhip)is worth 
34. per Yard, viz, 14. the Yard each Coat, but if the Work- 
man find all, *ris worth 5 4. or 64. a Yard. For 
Walls, drawing twice over, or two Coats, is worth 1 4. each, 
us. 24, per Yard. | | 
Plaifter-Flootrs running, the Workman finding all, is worth 
[15, 44. per Yard, but the working part only is worth 44; 54. 
or 6 d. per Yard. | TN 10 
Plaiſter at the Pitts, may be had at 4 s. or 4s. 6 4. So Load, 
vis, 40 C, Weight, which will do about 4o Yards of Flooring, - 
' -Rough-Caſting upon the Fronts of 'Timber-Buildings, the 
Workman finding all Materials, is worth from 1 5s, to 37 i 
| ar 
7 
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{Painting is worth 1s: 44. or 15. 64, per Yard ; and ordinary.| 
branch'd Painting 1s worth, 124. 14 4. or 16 d. per Yard. 


Jor 4s. per Yard. 


1 Yard. 


Jor 5 d. per Foot: 
[Glas 


| 


|worth from 9g/. to 12/4. which will caſt 315 Foot of Sheet, at 8 
| 15 or-16s, per Hundred Weight ; if 145. per Hundred, then t 5, 
| per Foot, at 8 pounds in the Foot, is the ſame. 


| but Caſting and Laying on a. Roof is worth 2s. the Hundred 
| Weight : And here obſerve, that there is Loſs in Caſting of 


Lea 
| Sofder is uſually fold at 9 4. the Pound. 


Yard, which depends upon the Variety and Goodnefs of. the 
Work. | 


Of the Rates and Prices of Painting 
and Japan-Work. 


White Painting is worth about 1 5. per Yard, Walnut-Tree. 


Japan-Work, plain, either black or white, is worth 3 s. 6 4, 


| Gates and outward Doors are worth Painting 8 4. or 9 4. per 


Of the Rates and Prices of Glafiers- 


Work. 

A Table of New-Caftle Glaſs does contain about 5 Foot ; 45 
of which Tables make or go to a Caſe, which 1s worth from 25 , 
to 40s. the Caſe, and depends upon the Coal-Ships coming in, 

Normandy Glafs is much finer and clearer, of which 25 Table 
make a Caſe, and is much dearer. Ie 

Glazing done with Quarries, or Diamond-Glaſs, is worth 744, 


Glazing with Squares is worth 6 4. per Foot, of New-Cafte 


Of the Rates and Prices of Plumbers- 
Work. 


A Fodder of Lead is 22 Hundred Weight and an half, and is: 


und in the Foot. P 
Sheet-Lead, and the Laying of it on in Roofing, &c. is worth 


Old Lead Caſting into Sheet is worth 15. 64. per Hundred; 


25, 64. in every Hundred Weight. 


/ 
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Of the Rates and Prices of Stone-C WHLerSe, | 
Chimney-Pieces of Egyptian, or black fleak'd Marble, or of 
Rance, or Liver-colour'd Marble, i is worth (of an ordinary Size) 
t2 or 144, a Piece. 
Window-Stools of white or black-fleak'd Marble, ate worth 


about 2 5. per Foot, _ 


Of the Rates and Prices of Smiths-WWur ork. 


Caſements are worth 7 4. or $4. the Pound; ſome 94. viz. 


Fouts Caſements. 
Pallifado-Work, in Gates or otherways, is worth 44, the 


pound. 
Of the Rates and Prices of Sawyer s-Work. 


The End of the Fifth BO O K. 


25, 64, per Foot. Pavement of black or white Marble is worth 


Oak Sawing is worth 2 s. 8 d. per Hundred ; ſome 3 5.to3 5.64. 


the Hundred, 
Aſh Sawing is worth, in all reſpects, 64. a Hundred more 


than Oak. 


——c 
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Containing the 


DESCRIPTION and USE| 


OF A 
NEW QUADRANT, 


BEING 


Plain and eafie in Reſolving the Hour and Azimith the 
Right Aſcenſion ; Declination, Oblique Aſcenfian, and 
Deſcenfion of all 'Points of the E CLIPTICK; and themes 
by the Rifing, Southing, and Setting of the 


Planets and Fixed Stars, 


The Sun's Riling and Setting , with the Increaſe and Decreaſe of the Days, 
to a Minute, and ſeveral other QUADRKANTAL Performances on the 
Fore-{1de. 


On the Back-fide the QUADRANT are inſerted Lines for EreQing of a 
Scheme of the Heavens for any time ; and alſo Lines ſhewing the 
Diameter, Circumference, Area, and Square equal, of a Circle ; with an 
Uſeful ALMANACK. 


EY | WY 


To whichis Added, 


ANEew TasLE of Refraftions for Correcting the Sun, Moon, and 
Stars Altitude; As alſo a Table of Equations, for the Adjuſting of 
Pendulum Clocks and Watches. 


By FOHN WING, Math. 


LONDON, 


Printed for Awnſham and Fohn Churchill , at the Black Swan 
in Pater-Noſter-Row, M DC RG IX. 
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The Deſcription and Inſcription of the ſeveral 
Lines on the Fore-/ide of the Yuadrant. 


| | 
N regard Mr. Ganter's Quadrant , has geined (and indeed 
worthily) the :popular applauſe, for finding the Hour and 
Azimuth, I have therefore proceeded in the Calculation and 
Proje&tion of the Hour and Azimuth-Lines, according: to 
that Author's Method ; the reſt (the Ecliptick and Horizon 
excepted) has no relation to G«zter's Quadrant, as is plain by what 
follows. LE | 
]. The: Limb of the Quadrant (as 1n all others) is divided 
Tinto 9o equal Parts calPd Degrees, and numbered by 10, . 20, 30, 
&c. to go, as being the 4th part of a Circle ; the whole contain- 


ing 360 Degrees. 
JI. Next abovethe Limb or go Degrees is placed a Line which is 


charaQtered at each end thereof R. A. being a Line of mg Aſ- 
cenſions in time, ſhewing the R. A. of all points of the Ecliptick, 


Ly 


Southing *of the Planets and Fixed Stars, and = be projected 
[into the Quadrant from this following Table of Right Aſcenſi- 
dns, for 15 gr. in the Limbis 1 hour; 3o, 2 hours, &c. And is 
numbered into Hours and Minutes, beginning at I, and endin 

at the other end at VI, which Diviſions, backward and rnd 
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mn Hours and Minutes, being of Excellent Uſe in finding the] 
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four times repeated, are Divided and CharaQtered into XXIV 
[hours. Aaa2 III. The 
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Tabula Aſcenfionum Refarum. 
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TII. The next line (or rather two lines) marked art the Left- , 
hand ſide with O A, and O D, and atthe Right-hand fide with | 
10 D, and O A, are lines of Oblique Aſcenſions and Oblique. De- 
{ſcenſions in time, being Applicable, for fiading the Riſing and Set- | 
{ting of the Planets and Fixed Stars, and may be inforved into | 
the Quadrant, from the following Table of Oblique Aſcenſions, as ? 
{it is here converted into Time, and by the help of the Ecliptick- 
Line, is numbered- by I. 1. &c. (backward and forward) 
to XXIV hours, and is infſertedaccording to the XVth of this 
| Chapter. | | 
IV. The next or uppermoſt Line next the Hour-lines marked 
1at either end with Dec. is a line of Declinations divided into: 
res, &c. Number'd by 10,20; to 23 Deg. 29 Minutes, which 
is the Suns greateſt Declination, and may be inſerted into the Qua- 
; {drant from the following Table of Declinations, andby the X VIth 
| of this Chap. | RY 
V. The uppermoſt Line upon which the Hour-Lines abutteth 
{is alſo the line for the "Tropics of Cancer and Capricorn Which 
{the Horizon and Ecliptic croſſes, in their reſpeQive places. 
VI. The next line which includes the Hour-lines is the Equa- 
{tor, upon which the Hours and Azimuths fall and are number'd. 
VIL. Between the two lines, laſt explained and deſcribed, are| | 
[placed the Ecliptic from the Equator, croffing the Zodiac to| ., | 
the Tropicks of & and w charactered, with the 12 Signs, each 
Sign divided into 30 Degrees, and number\d by 1o, 20, 30. the 
diviſion of which line is taken from the aforegoing Table of Right 
1 Aſcenſions ; for *ris but laying a Rular to the Center, and tl) 27 
gr.54'in the Limb, and the point where the Rular crofletk, the 
Ecliptick ſhall be the firſt point of s. In like manner the Right 
Aﬀcenſion of the firit point of 71 is 57 or 48 Minutes. So if you 


— 


[lay a-Rular to the Center, and 57 Degrees 48' in the Limb, the > TR 
{point where the Rular croſſeth the Ecliptick, ſhall be the firſt "28 LE 
[point of 11, and fo for every 10, and 5 Degrees, and Conſe- (gens 
quently every Degree, as you find it in the Table of Right A EA 
cen{ions, j Lo 
VIIL. The Horizon alſo cometh from the fame Point with the - 


Bcliptick in the Equator, and falls upon the Tropicks, and is un- | 
ehually divided into Degrees, and numbered by 10, 20, 3o, 
&c. and by this following Analogy, you may find where the Ho- 


rizon croſſes the Tropicks for / 
| 
As the co. #. of the Lat. 52: oo' 9.892810 | 
| to the 2. of great. Dec. 23 2g 9.637956 
1' So the Rathus © go 00 10.000000 
to 5, of Interſection 33 47 9.745146 


Wherefore if you lay a Rular to the Centre, and to 33 gr. 47%. 
in the Limb, the point where the Rular crofleth the Tropick, 
is the Point where the Horizon falleth upon the Tropicks : Then 
find a point on the Right ſide of the Quadrant for the Centre 
to 


—— ——— 
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Tabula Aſcenfionum Obliquarum 
_ Eehptics, ad Lat. 52". 


' 1D. Dagr: 


Ul 


wo 


P Q 


4 
"8 


12 
10 


a 


94 
99, 42 
105 22 


III 


1160 49 
20122 35 
_ 
24128. 22 
28-134. 86 
MW. 213y 54 


- 


6 


4 


265 


54 


145 40 
ISI 24 


157 


d 


162 5 
168 3 


174 3 


2 


4 


wa 
O 


X . 


26 
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Tabula Declinatiounm. 
[1 Ta | 1 3 M » 6 gl 24 
D. gr. * ww”. | w gr. f D. 
olo © 1 30 20 11130 
x] 24 IX .$O , 20 24|2 
210 48 I2 II 20 36 2s 
— | EIN] | _— | 
312.12 x2 32 [20 48| 27 
'4jx 36 I2 $52 20 $9] 26 
5, 2 © I3 I2 21 II 25 
6]2 24 x3 . 32 2T 21 24 
7 2 47\ 423 $52} 2x 3123 
813 To] I4 12 [2T 4I|22! 
m—__ ﬀ | =, — | n_ 
913 . 34} 14 3I| 21 $x|21) 
w]3 57] I4” 50 22 0©[|20 
iz}4. 23 IF 9 22 8J1g] 
i2]4 45] {15 27 22 17]18 
I315 19 Is 46: | 22 25] 17 
14|5 32 16 4 22 32116 
130 on I6 22 22 I 
1616 18| 16 39 | 22 - s, 
17]6 41 16 56 22 $Iilzgy 
1817 4 | [17 13; 22 5712 
1917 27 I7 3o 23 2] 11 
20|/7 50 17 46 [45 73.10; 
21] 12 18 . 2 23 21] 9 
2218 35 is 18 v$) 4 : 8 
23] 57 18 33 [23 18] 7 
24|9 20| 18 48 [23 2x] 6 
2319 42 [9 31 q33 24] $ 
26110 . 4 [29 17 | 23 26| 4 
27|10 25 199 37 23 27j 3 
28110 47 119 4 23 20] 2' 
29| 11 9.5 23 29] If 
3o|11 3o| | 20 117 23 29] © 
ot rel | &QK | ws 
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to draw .the Arch of the: Horwon from, that it may fall upon 
|the limited Points in the [Tropicks pug RUE: 
For the Diviſion of the Horizon uſe this 'Analogie. 


As the Rad. : 90* oo! 10.000000 
* to the «5, of the Latitude 52-00 9.896532 
So the #. of the' Horizon, viz. '' 10. oo + 9.246319 

to the z. of the Arke in the Limb. 7 59 9g.14285r. 


|- *Wherefore lay a Rular to the Centre, and to 7 Deg. 59 Min.in 
the Limb, and where the Rular croſſeth the Horizon, ſhall be the 
| Diviſion of 10 Deg. in the Horizon, and ſo for the reſt. © | 


| 
6 0-H 8 


ok, % OS. "OY ——— 


A Table-of the Sun's Altitude at all Hours 

of the Day, at the Suns entrance into bs of 

the XIT Signs, and at every Tenth Degree 
thereof. © LEED e. TR 

be xa. Pt] 

SD. n ; "8.4 


FRY 


IV. 


"TR TI. 
= 


58153 5136 27 
53053 "T1;36 27 
5152 13.35 26 


| 
6150 52.34 124 
47148 5432 14123 
58146 39129 20 


45 5 9139 3 
42 c4o 2335 1 


24 2915 
21 12112 


49 | 43142 Sf | 18 
5 


| ——— 


I 


38 25 32 17, 69 
34 36P28 p94 3816 
30 4591-4 11 2412 


-- 10Þ23 55118 $-; 20 


26 3 1221 3118 - 19þ 
20122 2115 2 2 


on Cyl7 3$]13 I £ 59 
1chi6 Ofig 52Þ11 | 


Y Mclit4*5} 4610 


f t4 30hi13 21Jl0 33 


———— 
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IX} 'The Hour-lines are included ' between the Equator and 
Tropicks, and are Charater'd. with Letters at the Equator, 
reſpe@ing the ſeveral Hours for the -Moraing, and with Figures 
at the”Tropicks giving the Denomination to each Hour after Noon, 
both for 'the Summer'and Winter-Hours, where Note, that the 

Hours 


Aa. === 


are inſerted from this Table of the Sun's Altitude in the be inning 
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Hours for the Summer ha)jf Year extend themſelves toward the 
Right-hand, and the Hours for the Winter half Year to the 
Left-hand ; theſe Hour-lines are drawn upon the Quadrant from 
this Table of the Sun's Altitude, which muſt. be taken 


one Parallel of Declination, hence obſerve for the inſerting the ſe- 
veral Hour-lines into the Quadrant, that if you lay .a Rular to 
the Centre, and to 61 Deg. 3o' in the Limb, Obſerve then where 
it croſſes the Tropick, and there make a Prick : then move the 
Rular to 49 Deg. 3o' and Note where it croſſeth the Parallel of 
& (the Sun there hath 11* 3o' of Declination, which 1s the Par- 
allel of Declination we here make uſe of) and there make a Se- 
cond Prick : Again lay the Rular from the Centre to 38 Deg. 
in the Limb, and where it crofſeth the Equator make a third 
Prick, now find a Centre to theſe three Pricks, which brings them 
all into an Arch-line which ſhall be the Hour-line for:12 a Clock 
in the Summer, obſerve the ſame Method ſor all the reſt of the 
Hours in the Summer. half Year, and alſo for thoſe in the. Win+ 
ter. Note alſo that the Hours for 5 and 7, and 4 and 8, which 
Points fall between the Equator and 'I ropicks, thoſe Points of the 
Summer and Winter-Hours meeting are beſt found (which fall by 


the edge of the Quadrant) by the line of Declinations, for *tis but 
laying the String on the Degree of Declination, then bring the 
Bead to the Ecliptick, anſwerable tothe Days of the Month that 
the Sun Riſesat 4 and 5 inthe Summer, or Sets at 4 and 5 in Win- 
ter (all which agrees) then move the String tothe Left edge of the 
Quadrant, and there where the Bead falls 1s the Points for the ſaid 
Hour-lines, and ſhews alſo the lines, or Points of the Sun's Riſing 
and Setting, for 5 and 7, and 4and 8s. | 


[ATable of the Altitude of the Sun in the be- 
ginning of each Sign for every 10th Azzi- 
| muth. Latit. 62. Degrees. 


Azimuth IO 20 30 | 40 50 60 } 70 80 90 


—_——— 


| — 


Ll 


'| Merid. gre 18 Jer. We 


7 gre "gr. [] gre od [4d 118 


"ey 


61 - 51 14160 2:]58 5256 33523 3349 29144 14137 55130 ,24 
58 *453 5415s 236 2453 O[49 43'44 25140 of33 2526 c 
49:3<49 $143 545 11/43 26139 44'34 5829 I 15114 4c 


38 <c[37 35Þ35 17134 539 54[26 4021 2c[14 57] 7 44] © (| 
26 3<[26 1124 31]22 019 22ſr3 26\ 7/42] o 48] 6 46 
17 4£117 _ 312 43] 8 4s] 3 37] 2 4510. 68. c 'E 

| I2 12] 9 18 5 cl © I3j 6 49514 19/22 3 | 
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14 3c[t3 5 


X. The Azimuth lines are placed on the Right-ſide the Qua-' 
drant, as the Hour-lines are on the left, and are drawn to. every 
oth Azimuth and Numbered by 10, 20, 3o, 40, &c. to 120, and 


in three ſeveral Places, zz, in the Equator, Tropicks, and ſome|  * 


of each Sign for every tcth Azimuth, and according to the ſame 
Bbb ' Method 


* 


——— 


> 
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Method the Hour-lines were from the former Table,for you muſt 
find by this Table, where each roth Azimuth falls upon the Equa- 
tor, 'T'ropicks, and ſome Parallel of Declination. As ſuppoſe 
ou would draw rhe toth Azimuth from the Meridian, lay a Ry. 
r to the Centre and to 61 Deg. 14' in the Limb, and where 


| the Rular croſſeth the Tropick there make a prick; then move the 


Rularto 37 Deg. 55' in the Limb, and where it crofſeth the Equa- 
tor make a ſecond prick ; then lay the Rular in the Limb to 49 
Deg. 9' and where it crofſeth-the Parallel of F (being the Paral 


el here made uſe of ) make a third Prick ; theſe three Pricks drawn 


into a Circle ſhall be the Azimuth line of 1o Deg. from the 
Meridian as was requir'd, obſerve the like for the reſt, | 
XI. There is placed on either fide the Ecliptick ſeveral fix. 
ed Stars, with their Names affixed to them, and are placed ac- 
cording to their Declination from the Equator, and fitred to the 
Longitude of this Age, whoſe Longitude, Latitude, and Decli- 
nation are as in this Table, from which they may be inſerted 
into the Quadrant, according to theſe following direCtions. 


| Longitude. 1 Latitude. | Declination. 
| IN ames of the Stars S | 7 


O to / O f 


25 47] 4 o N. 58 

5 395 31 S415 45 . 
9 58139 zo _ 23 
25 40] o 26 5. 4T 
Ig 49] 1 59.5. 16 
20 2[zx 2 N. 6 
Io 54] o 26 N. JO 


Pleiades. 
Aldebaran. 
Sirius. 

Cor Leonis. 
V, Spick. 
Arcturus. 

| S. Ballance. 


— 
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Let it be required to place Alaebaran in the Quadrant accor- 
ding to his Longitude, and Declination: Firſt, lay the Thread up- 
on I5' 45 (being his Declination) in the line of Declinations, it 
reſting there, bring the bead to the Ecliptick, which done move 
the String to 5 75 T his place in Longitude, and where the 
Bead falls is the place where you are to "2 the Star Aldebaray ; 
Qbſerve'the ſame Method for the reſt, or for any other Stars you! 
have a mind to fix upon your Quadrant. | | 

XII. The Months are placed in the Circular lines above the 
Equator, each Month andDay being fitted to the Sun's place inthe 
Ecliptick, and for inſerting them 1nto their ſeveral Circles in the 
Quadrant, *tis but laying the Thread to the Sun's place in the 
Ecliptick anſwerable to each Month and Day, and ſo make their 


' Diviſions 1n their reſpeCtive Circles : As ſuppoſe you would put 


on the 1ft Day of March, the Sun's place that Day at Noon is 
2x Deg. 3o' x, upon which point of the Ecliptick lay the Thread 
and where 1t falls in the Circle of Months make a Mark for 
the firſt Day of March: Again, let it berequired to put on the 3oth 
Day of March, the_Sun that Day is in 20 Deg. of Y, to which 


point 


—_ 
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point in the Eeaptict bring the Thread, and where it falls in the; 
Circle of Montts,make a Mack for the 3oth Day of Marth; obſetve 

this Method for\al. the Months and Days in the Year, 
XIII. On the Left-ſide-the Quadrant, js. placed between. the | 
'Tropicks and Equator, a'double line ſhewing the titne of Sun's 
riſing and ſetting to a Minute. for every Day in the Year, and 
[may be graduated upon the Quadrant from this following Ta-|* 
bee; for if the Thread be laid to the Day of the Month, and 
the Bead brought to the Eeliptick; then move theString to the 
fide of the Quadrant, and there where the Bead falls, put down 
the Suns rifing and ſetting according to the time from the Ta- 
ble: Where: Note it being doubly to be anderſtood according to 
the'time'of the Year, for it thay be either the time of the Sun's: 
{Riſing in the Summer, or his Setting in Winter, as 8 may be 
bs Riſing 1n Winter, and Serting,in Summer, and 4 may be his 
'Rifing in Surmer, and Setting in Winter ; which.is all one line: 
upon the Quadrant, and if you look in the Table on the 34 day 
of January, you wyll find the Sun that Day to Riſe at $8. inthe, 
Morning, and Sett at 4 in the Afternoon (where Note that ' 
the Suns, Serti-Nofarnal Arch 'ſhews thg. time of his Riſing, | 
add his Sezi-Diurnal Arch the time of his Setting)... Again, the: 
16 Day of May, the Sun Sets at 5 at Night, and .riſes at'q in: 
e. Mornin , and likewiſe Jaly the 6th Day the Sun Riſes at. 4}: 
[and Sets at , and alſo the 17th day of November he Riſes at 81 
in the Morning..and Sets at 4 After Noon ; _ So that- laying' the |- 
String (in the Quadrant) upon either: of the aforenamed ilays}; 
(for. the laying the:String upon any one of them, it will at the | 
ame time fall on all. the reſt) and bring; the Bead to the E:lip- 
tick, then move-the String-to- the Left-{ide of the Quadrant and 
where the Bead falls, there draw a: line for \the- Sun's Ri- | 
ling; and Setting as-betore ; and ſo accordingly for the reſt. | | 
XIV. On the Right-ſide of the Quadrant, between the Tro6- | 
picks-and Equator, 15 another double line, ſhewing how many | 
Hours and Minutes the days are Increaſed or Decreaſed, which | 
Line diſcovers every day in the Year to one Minute, and may. 
be- inſerted into the Quadrant, from this following: Table, for |. 
|the Fhread being laid to what Month and Day your pleaſe, and 
there bring the Bead to the Ecliptick, then look in the- Table for | 
the ame Month and Day, and by moving the Thread to the 
Right-ſide, and where the Bead -talls, put. on the Increaſe or De- | 
creaſe of the Days at" that time as you find it by the Table: | 
As, ſuppoſe the Days be increaſed 2 Hours which in the Tabte || 
you will find on the'31ft Day of Jaxuary, and there _ the}: . | 
Bead to the Ecliptick, then move the String to the Right-lide of | | | 
the Quadrant, and where the Bead falls, draw a line (pr like- |, 
wiſe the 4th Day of Auguſt when the Days are Decreafed 2 hours, | ' | 
for this line ſerves for both the Increaſe or Decreaſe 'of the Days, 
25 may be diſcovered by the Table) and this line ſo drawn ſhews 
the Day to be Increaſed 2 Hours, if it be'the 3oth of Janaary, or | 
B bbe Decreaſed | | 
pn. | 
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A Table of the Sun's Semi-2 
for the Latitude of 52 Degrees. 
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| A Table ſhewing the I ucreaſe and Decreaſe of 
the Days for the Latitude of 52 Degrees, 
br the 5 $1x Months f the Year. 
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Decreaſed 2 hours, if it be the 4th Day of Azgft, and by this 
Merhod.you may put on all the reſt from this Table. 

XV. To inſert the Oblique Aſcenſions in time into the Qua. 
| drant, Firſt lay the Thread to 4 Deg. 3o Min. 5, in the Fclip. 
tick (which in the Table of OA. Page 278, gives 1 Hour) and 
where the String crofſeth- the line of O A. make a Mark for j 
| Hour, being the O A in time agreeing to 4” 3o' 5 ; Likewiſe you 
| may find by the Table that o* 15' n gives the O A, two Hours, |' 
| wherefore lay the String too 15' 0, and where it crofſeth the 
| line of the Oblique Aſcenſions, there make a Mark for 2 Hours: 

AgaintheStrin faid to 18* 5o' 11, where it fallsin the line of O 4 
make a mark for 3 Hours, and thus may the Table dirett you to 
put on the reſt. SS 
| XVI. Forthe Inſcribing the line of Declinations into the Qua. 

drant in Degrees, do thus, lay the Thread to 2 Deg. 3o Min, 
Y, and where the Thread crojſes the line of the Declinations, 
there make a mark for 1 Deg. of Declination-: Again hay the 
Thread to 5 Deg. Y, and where the String then croſleth the line 
of Declinations make another .mark for 2 Deg. of Declination, 
and fo the reſt, as the Table of Declinations Page 279 direQs, 

. XVII. There is a Thread and Plummet tobeput to / Quadrant 
with a ſmall Bead upon the Thread to be moved up and down as 
occaſion requires, there are alſo a pair of Sights with little holes in 
[them fixed on the Right-{ide of the Quadrant, fo it is fitted for uſe, 

Note that by the aforegoing Tables and: Directions may a 
Quadrant be made to what Radius you pleaſe. 


C.HAF.: I, 


The Uſe of the Degrees in the Limb of the 
Quadrant, in takeing of Altitudes. 


PROP. I. 
To fiad the Altitude of the Sun. 


Old up the Quadrant, ſo that the Sun-beams may paſs thro 

| both the Sights, holding the Quadrant alfo in that poſture, 
that the Thread with the Plummet may play eaſily by the ſide 

of it, Then obſerve the Degrees cut by the Thread in the Limb 
of the Quadrant, which is the Altitude of the Sun required. 


EAI MPLE'L 


Suppoſe on the 11th day of Jaze atNoon, the Sun-beams paſſing 
through the Sights; the "Thread falling upon 61 Degrees 3o Min. 
in the Limb, ſo much then is the Sun's Altitude, it being = 

the 
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the greateſt Meridian Altitude of the Sun in the Latitude of | eu. 
Degrees. 


v 


EXAMPLE I. 


Suppoſe the ſame day at. 4 after Noon, the Thread fall upon! 
28 Degrees in the Limb (by holding the Quadrant as before di- 
reted) ſuch then was the Altitude of the Sun at that Time. 


PRORB 1. 
To find the Altitade of a Star by Night. 


BR 


Suppoſe at any time of the Night I efpie a Star upon the Me- 
ridian or any other. place in the Heavens, and deſire to know 
the Altirude thereof ; hold up the Quadrant fo that the Thread 
and. Plummet ' may have free liberty to Play by the ſide of the 
Quadrant, and looking at the Star through the Sights, then will 
the Thread in the Limb fall on the Degrees of Altitude, of the 
faid Star, which-being ſo eaſy it needs no Example. * 


FP ROB, ill 


/ 


To find the Altitude of a Steeple, Tower, Tree, or the like. 


The Steeple, &c. Standing upon a Level fromyou; if not, you 
muſt. firſt find where the Level falls from your Eye to the Steeple, 
&c. Then hold the Quadrant to your Eye, and go backwards 
or forwards, till the String fall upon 45 Degrees 1n the Limb ; 
Then add the height from your Eye to the Ground,to your Stand- 
ing, backwards, and from that place to the Steeple, is equal to the 
height of the Steeple the thing required. 

Note that if the String fall on 22gr. 3o', the height is: but 
half the diſtance : And contrary, if the Thread fall on 67 gr. 3o' 
the height is double the faid diſtance, but if the diftance given 
be more or leſs, the Caſe muſt be reſolved by the Do&trine of a 
plain Right-Angled Triangle. | 


EASSMEFLE 


Suppoſe the diſtance be 265 Foot, at which diſtance T look 
through the Sights of the Quadrant, to the top of the Steeple or 
Tower, and tind the Thread to fall upon 25 Degrees in the 


Limb. 
Then Say 
As the Radius, gogr. ' 10.000000 
to the Tang. of 25 gr. 9.668672 
Jo the Diſtance, 265 Foot. 2.423246 
to the Height required, 123.59 Foot. 2.091918 


C ce | PROP.| 
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PROB.- IV; 


The diſtance being given, to find the Hypothenuſe, or diſtance from 
the Eye to the top of the Steeple. 


ee ame 


'Let the diſtance as 1in the laſt Example'be 26s Foot, and the| 
| Angle attheEye (as before) 25 Degrees, Hence the Analopy is, 


As the Co-ſine of 25 oo' 9-957296. 
to the Radius, go. . I 0.000000! 
So the Diſtance, 265 Foot 2.423246 
to 292.40 Foot, the Hypothenuſe required - 2.465970 


To the former Problems of Altimetria, T ſhall annex a Problem 
or two of nt. gre; whereby the diſtance of any ſuch Places 
upon the Earth, that Iye within the View of the Eye, maybe 
found out and determined by the Solution of right-lined'Triangles 
and alſo- by ProjeQtion, as we ſhall afterward ſhew ; which will 
be moſt excellent and uſeful for' Surveyors , Engineers, Mi- 
ners, ad ſuch like, who may hereby perform/many notable ex: 
ploits in Militarie affairs, as Springing of Mines, approaching to 
Forts and Caſtles, and making Batteries: Neither can the Geo- 
grapher be perfeCt in his Work, without a competent know ledge| 
therein, for-by the help thereof, a- whole Region or Country 
may exactly be deſcribed, and all ſuch 'Towns, Rivers, Marſhes, 
and other remarkable Places lying within the ſame, may hereby 
be Jaid down in their due Place and Order ; and f there be any 
errours in ſuch Maps and Chards as are already extant, they may 
{ hence be -corre&ed, as the Ingenious Artiſt will ſooner find by 
PraQice, 'than by many Words, and therefore I ſhall not make 
any tedious preamble but ſhall come to that which T intend up- 


on this matter. 
: PROMA TY. 


The Interval of two Stations being given, with the Quantity of the 
| Angle at each Station, to find the Diſtance. 


Suppoſe from ſome pri- 
'vate place, as B, you eſpy 
a Caſtle, but for fear of 
Gunyſhot, Mooriſh ground 
[or ſome _ other Impedi- 
ments, you cannot have 
an opportunity to make 
your ſecond Station in 
any open place, but are 
Jiforced to make it in ſome 
other ſecure place, as at 
be In this caſe having 
'planted your Inſtrument at 
B, and direted the Sights 
to A and C,take the quan- 


| 


tity of the Angle ABC 54 Deg. o Min. and the quantity of the: 
| Angie AC B, 79 _ et _ bag known, with the Tarboes 
of the two. Stations B and .C,..350 Yards, I fay by the 4th Pre 
|blem of the Third Book, Se#. 2. pO JO 
at. To find BA. 
' [As the fine of the Angle BAC, 47 D. oM. 9.86413 
ToBC, 350 Yards . | 2.54407 
[So the fine of the Angle A CB, 79 D. o M. 9.99194 
Et "rn 
To the Diſtance B A, 469.77 242188 | 
> 2. Tofind CA. | 
As the ſine of the Angle BA C, 47D. o M. 9.8641 3 
'To BC, 350. , | 2.54407 
'So the ſine of, the Angle A B C, 54D. o M.  9:90796 
5 : ; E Ww | 22 2 
To AC the diſtance required, 387.17 _ _ 


| Next dire& the ſights of your Index to the place of the ſecond 
'Stationat C, and from B ſtrike lines towards A and C: Then with 
[your Chain, meaſure the Interval of the two Stations B 


and directing F 
Sights thereot to A, ſtrike a line by the edge of the Rular, and | | 
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PROB. VI. 
To take the Diſtance of a Place at two Stations, by the Plain-Table, 


Having made choice of the place of your firſt Station, as at B, 
there plant your Table, and direct your Sights to the Tree at A: 


and C, 
150 Yards : Then plant your Table at C, where you may ſee 

both the Tree 2nd | 
your firſt Station, and 
ſcrewing faſt the Ta- 
ble, lay the Index up- 
on the line B C; 
which done, turn the 
Table gently abour, 
till through the Sights 
you ſee the place' of 
your farit Station at B ; 
then fixing the Table 
turn the Index about 
upon the point C, 
the 


es © 


where it interſeQs the line A B (as at A) there make a marke ; 


then| 


—_ 


CeCesy- 


td. 
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LES Ca a 


| then open your Compaſſes to the extent B A, which being ap- 
plied to the ſame Scale, by which you kid down the Stationary 
diftance, you ſhall find the diſtance B A 124 Yards, and the 
* | diſtance C A 135 Yards. | ; 
But it is to be noted (in Works of this Nature) that the lar- 
er the Interval of the Stations are, the more exaQly will the di- 
ance be found. 


y 


; | 


P ROB. VIL | | 
To take the diſtance of divers Places remote from Tou, by the help of i 


two Stations. | 

This Problem ſerveth chiefly to deſcribe upon Paper or Parch-} 
ment, all the moſt Eminent and Remarkable: places in a Coun- | 
try, Town, or City, whereby a Map thereof may be exatly| 
as With a little PraQtice you may foon perceive. | 

Upon ſome Hill, er high piece of Ground; make choice of two| 
Scations as A and B, from wlfence you may plainly diſcern all the| 
principal Places which you intend to deſcribein your Map: Then 
at A plant your Table, and diret the Sights of the Index to BB; 


mh. 


"PN 


which done (your Table being fixed) ſet your Index upon the point 
A, upon which, turning it about, direC&t the fights feveradly to 
C,G,D, H,E, F,1I, K, O, M, N,L, toevery of which places, ſtrike 
a line by the edge of the Rule: Next meaſure the Stationary di- 
| ſtance A B, which you ſhall find 730 Perches, or two Miles and go 

Perches, which _ are to place down from A to B, by'the A} 
ſiſtance of your Scale and Compaſſes ; Then planting the Tabk: 
at B, lay the Index upon the Stationary line A B, and then tarn| 
the Table, till through the Sights you eſpie the place of your firſt}. 
Stationat A, in which poſiture (the Table ſtanding fixed) dire] 


your 


s *% 
; 
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your ſights again from B toall the former points, and where tl eſe | 
and the lines drawn from A InterſeR each other, there muſt j'ou | 
deſcribe the ſeveral Places, to which-you made obſervation, where 
[you may write, the-name. of the Place, as you ſee convenient. | 

'Laftly, if you wonſd know the diftance of any of the pl: ces | / " 
thus deſcrib'd, one. from another, you have no more tg:do,. but 
toopen, your Compaſſes, to the two places upon the Paper, : td 
then applying 1t. to the fame Scale, by whick you laid down che 
{Stationary diſtance, it will, without ariy further trouble; effe& bL 
your deſire. And thus much briefly touching this matter. | ' 


' 
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CHAP. II. 
The Uſe of the Ecliptick-line. 
PROB.1. FE | 
The place of the San being given to find his Right Aſcenſion. 


"T "HE Ecliptick-line is known by the CharaQters of the 12 | 
Signs, as Y, 5, 0,'&c. each Sign being unequally divi- 
| [ded:into 3o Degrees, and to be accounted according to the order 

[and Succeſſion of the Signs. _okes FH Ba 
' Lay the Thread on the Sign and Degree of the Suris place in [| 
[the Ecliptick, and the Degrees the String then cuts in the Limb | F 
is the Right Aſcenſion required, 


EXAMPLE, L 


Suppoſe the place of the Sun given be 25 Degrees of Y, the _ 
Thread' laid thereon, cutteth in the Limb 23 Deg. 9 Min. which | 
is the Right Aſcenſion of the Sun at that tune: DW 

But if the place of the Sun be more than three Signs, or go I 
Deg. from the beginning of T, then more muſt be allowed than 


0 Degrees to the Right Aſcenſion, inreſpe& this Inſtrument is | 
ut a Quadrant. - 


| ESAOAFELE IM 


Adirvit the Sun be m 5 Deg. of « ; the String hid thereto, cut- 
teth in the Limb 127 Deg, 22 Min. that is the whole Limb go 
Deg. and back again 37 Deg. 22 Min. which makes 127 Deg. 
22 Min. the Sun's Right Aſcenſion, as was required. {20 


MPN: 
* PROB: 
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PROB. II. 


The R. A. of the Sun, being given, to find his place in the Ecliptick.” 


Lay the Thread onthe R. A. in the Limb/of the Quadrant, and 
without more adoe,it crofſeth the place of theSun in the Ecli ick; 
This in all reſpeQts is only the converſe of the former; ſo needs ng 
example to explain it. | | lan, 


_w 


CHAP. IV. 
The Uſe of the Horizon. 


PROB. I. 


The Swn's place, or:day of the Month being given, to find the Amplitute 
of the Sun's Riſing and Setting. | 
| AY the Thread to the day of the Month, and bring the 
| Bead to the Ecliptick ;} which done, move the String tall the 
Bead fall upon the Horizontal line, and thereit will ſhew the Am- 
plitude required. 


EXAMPLE. 


Admir the Day given be the 26th day of May, the Sun being 
then in 15* 4o' 0, the Bead rettified and brought to the Horizon, 
doth there fall upon 38 Deg. 5o Min. which 1s the Amplitude of 
the Sun's Rifing from the Ef and ſetting from the Weff. 
Where Note that the faid Amplitude is always North when 
the Sun is in Northern Signs, and South when he is in Soathers, 


® 


PROB. IL 
\ 


The Sun's place or day of the Month given, to find the Aſcenſiond 


Difference. 


ReAtifie the Bead for the time ; which done, bring it to the Ho- 
rizon, ſo the Degrees the Thread falls on in the Quadrant, ſhews 
the difference of Aſcenſions. 


EXAMPLE. 


The 26th Day of May, the Sun being in 15* 4o I, the Bead| 
ReQified and brought to the Horizon, ſheweth the Aſcenſional 
difference to be 31* 17". 

CHAP. 


— 


__ The, Arrof SURY'E ILAN Gt pg 


PIT ESR Goes ens oe <8 oe LD 


| C H*: A-P. {V 
| ori Yhs ' "The UP UM the, Hud-lines, __ 


f4t 


PROD.L 
| (Þ -* 


t} 
' 


| - The Do o the Annes being $9 to fi oy the wry: of the Dor 


AY the. Thread to the day of the Mogth, then wide the 
F-/; Bead rothe Ecliprick, fo is the Quadrant 'Fetified forn uſe 
then ; hole Qualraitr, fo as the Sun may Datt his Rays thr | 
both the Sights, the Thread and Plummet playing eaſily! by” the! 
fide of the Quadrant, {9 will the Bead tall upon the Hour of the) 


Day: 
EXAMPLE. N WE ew: | 


On the 28th _ of April (the Bead being ReQtified as above): 

[ hold the Quadrant ſo as the Sun-Rays may paſs rhroughHboth 
the Sights ; I find the Bead to fall upon the Hour-line of IX and 

II, ſo that it the Obſervation was made 1 in;the forenoon it was 9 

of the ock, if in the afternoon 3. | 


Wo rey + > he 


4 #< f 44 & 


The Altitude of the Sun being given, to find the Hour of the Dy. 


ReQifie the Bead as before; then bri ing the Thread to the Al-. 
titude | obſerved, 1 will the Bead fall upon the! Hour'of the Day. 


EXAMPLE. 


As on the fr Day of- ay I obſerved the Sun's Altitude 4. 
Deg, bring the Thread to 47 Deg, in the Limb, ſo will the Bead 
fall on X, or II, ſo that it the obſervation was made in the 
forenoon it was 10 a Clock, it in the Afternoon 2 a Clock. 


PROB. HI. 


The- day of the Month heing. ;given, to find the Sun's + 
Place in the Ecliptick. 


The Thread being laid to the Day ofthe Month, and where the 
faid Thread croſſes the Ecliptick, it ſhews there che Sun's! pork 


without more adoe. 


EXAM- 


UMI 
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mee. 


EXAMPLE. 

Let the Day given be the 2oth Day of May, to which Day 
bring the Thread, ſo willit fallupon xo Deg. T, inthe Ecliptick, 
the place of the Sun as was required. 

PROB. IV. 


The place of the Sun being given, to find the Day of the Month, 


This is only the Converſe of the former, for the Thread bein 
brought to the Sun's place in the Ecliptick, will fall at the ſame 
time npon the Day of the Month. 


EXAMPLE. 


Let theSun's place given be 10 Deg.I, the Thread laid thereon, 
[it doth at the ſame time fall on the 2oth Day of May, the thing 
required. 


PROM Y., 
The Hour of the Day being given, to find the Sun's Altitude. 


Let the Bead be ReCtified for the time, and then moved to the 
1 Hour of the Day,. ſo doth the String tall on the Altitude of the 
Snn inthe Limb of the Quadrant. 


EAAMPLE 


Suppoſe the 2oth Day of May (the Bead being ReQified to that 
time) at 9 of the Clock in the Forenoon, or 3 in the Afternoon, 
to which Hour bring the Bead, fo will the String fall on 44 Deg, 
in the Limb of the Quadrant, which is the Sun's Altitude at that 
time, as was required. 


PROB. VL 


The Hour of the Night being given, to find how much the Sun is de- 
preſt below the Horizon. | 


Note that the Sun is always as much below the Horizon, at 
any Hour of the Night as his oppoſite point is above the Hori- 
zon, at the ſame hour of the Day : Then, the Queſtion being made 
for any Hour of the Night in Summer-time (the Bead being ReQti- 
fied for the time) move the String til! the Bead fall on the hour 
amongſt the Winter-hours, otherways if it be any hour of the 
Night in Winter, then move the Bead to the Hour of the Day, 
amongſt the Summer-Hours, ſo the Degree the thread falleth on 

in 
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-1 the Limb,ſhews how much the Sun is depreſs'd below the Ho-, © © 
rizon at that time. | 


EXAMPLE. ' 


Let it be required to know how much the Sun is below the | 
Horizon the 2oth day of May, at 2 of the Clock in the Morning, 
or 10 at Night, the Bead being Rettified, and brought to the 
Hour of 1o and 2, in the Winter-hours;-1o ſhall you find the 
Thread fall on 12 Deg. 3o Min. in the Limb: of the Quadrant, 
and fo much is the Sun below the Horizon at that time, 


'FROB Vit 


The Sun's Depreſſion being given, to find the Hour of the Night with | © | 
ws, or the Hoar of the Day to our Antipodes. th | | 


b- 


| Firſt ſet the Bead according to the time ; then bring the Thread | © _ 
tothe Degree in theLimb of the Quadrant, tothe Sun's Depreſſion | 

below the Horizon ; ſo will the Bead fall (in the contrary Hour- 
lines) on the Hour of the Night with us, or hour of the Day to 


. [our Antipodes. A, 
EXAMPLE. | 


The 2oth day of May, the Sun being in 10 Deg. I, and ſupposd 
' | ]to be depreſs'd 12 Deg. 3o Min. below the Horizon in the Eft, | 

[and the Bead ſet according to the Day ; then bring the String to | 
12 Deg. zo Min. inthe Limb, the Sun's depreſſion, ſo will the|, 
Bead fall (amongſt the Winter-Hours) on-the 2 a Clock-line; 
wherefore to our Antipodes *tis 2 a Clock in the Afternoon, but 
tous *tis 2 a Clock in the Morning. X50 


PROB. VIIL TO 


The Sun's place or Day of the Month being geven, to find when the] 
Day breaks, and Tmilight ends. b 


This Propoſition is in Nature and Performance much like the: 
former, for it- is taken for granted that the Day is faid to begin | 
to break, and Twilight to end, when the Sun is juſt 18 Degrees | - | 
below the Horizon, wherefore let the Bead be ſet for the time, 
then bring the "Thread to 18 Degrees in the Limb, ſo will the 
Bead fall on the contrary Hour-lnes (as before) and there ſhew | 
the Hour of Twilight. be 


EXMPLE:. 


Let it be required to know at what hour in the Morning the 
Day breaks, or at what-time ot the Night Twilight ends,on the | 
| ; Ddd 2oth day 


Y dmadies 


A 


ed _ 


dl 
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| 


'the Limb, ſo doth the Bead fall on 20' before 2 a Clock in the 


2oth day of April, the Sun being thenin 1x Deg. & : Firſt, ſer th, 
he Bead to 4] given line, then bring the Thread to 18 Deg. . 


Morning, for the time of the day breaking, or 20' before x0 at 
Night Twilight ends. 


| m— = - — 
Cc H-A Mut. 6 
The Uſe of the Azimuth-lines. 


PROB. I. | 


The Sun's Altitude being given, to find on abit Azimuth he beaxeth 


from us, 


HE Bead being ſet for the time, and the Sun's Altitude 

| -Obſerved as 5 taught in the firſt Propoſition of the ſecond 

Chapter; Then bring the Thread to the Complement of that Al- 
titude, ſo will the Bead fall on the Azimuth required. 


EXAMPLE. 


The 2oth Day of April (the Bead being ſet) you obſerve the 
Sun's Altitude 31 Deg, remove the Thread to the Complement| 
of that Altitude, viz. 59 Deg. or which is all one, to Jr Deg, 
from the Right-ſide of the Quadrant, and the Bead will fall on 
the Azimuth-line 70 Deg. from the Meridian toward the Weſt, if 
the obſervation was made in the Afternoon, or towards the Exf 
if the obſervation was made in the Morning, 


PROB. IL. 


The Azimuth the Sun bears from us being known, 


|to the time) *tis but'Þringing it on to the Azimuth, ſo will 
the Thread fall on the Complement of the Sun's Altitude in the 
Limb, or upon his complete Altitude, by accounting from the 
|Right-ſide of the Quadrant. 


zo find the Sun's Altitude. 
This is but the converſe of the former, for (the- Bead firſt ſet] 


EXAMPLE. 


| - Thetimegiven being the 2othDay of April (the Bead being ſet) 
and the Azimuth given 70 DEE from the South, the Bead be 


brought thereto the String falls on 59 Deg. in the Limb, whole 


comple- 


at "I 
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complement, or diſtance from the Right-ſide of the Quadraot, 
is 31 Deg. the Sun's Altitude required. it | 


The uſe of the Sun's Azimuth is chiefly neceſſary for finding 
a Meridian line, The Coaſting of a Country, the Scituation, or 
Declination of a Building, and Variation of the Compaſs: But to 
treat of theſe ſeverally, would: be a digreſſion, as not belong- 


I]& to the uſe of the Quadrant. 


DD ———— 


CH AF. - TI 


The uſe of the* Double line of the Sun's 
Rifing and Setting. 


PRORLY | 
To find the time of the Sun's Riſmg and Setting. 


Irſt, re&ifie the Bead to the time, then bring it to the Di- 
viſion in the Double line of the Sun's Rifing and Setting, 
fand it there falls upon the Hour and Minute of the Sun's Riling 
and Setting without further trouble. Po 


EXAMPLE. I. 


On the 2oth day of Apr, T deſire to know the exaCt time of the 
Sun's Riſing and Setting : The Bead being ſet to the time, and 
[brought to the time”of the Sun's Riſing and Setting, it falls on 4 
Min, paſt 4 1n the Morning, for the time of his Riſing that day, 
and alſo on 20 Min. paſt 7 at Night for the time of his-Setting., 


EA 4M FL E: * 


November the 2d day, the Sun's Riſing and Setting 1s required : 
Firſt ſet the Bead to the time, then bring it to the line of the Sun's 
|Rifng and Setting, and it there falls on 4o Min. paſt 7 in the 
Morning, for the time of his Riſing, and on 20 Man. paſt 4 
After Noon, for the time of Sun-Setting. 


PR OB. IL 
To find the length of the Day and Night. 
For the length of the Day, tis but doubling the Semi-Not#- 


wrnal Arch, being the Hour and Minute of Sun-Setting and it 
__ Ddd 2 gives 


PR 


fe ee ENT 


— 
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Teives the length of the Day, and doubling the Sun's Semi-Diarnel 
Arch, or Hour and Minute of Sun-Set, the ſum 'is the length of 
the Night. 


EXAMPLE, 


'The 2oth day of April, I deſire to know the length of the 
| Day and Night, and rſt 


For the Length of the Day. 


2oth day of April, Sun Sets at 
Simi-Nottarnal Arch again 


Length of the Day. 


For the length of the N ight. 


20th day of April, Sun Rifes at 
Semi-Diarnal Arch again 


Length of the Night. 


F_Rom_ 
RO 


nd 


CH A P. VIIL 


For finding the: Tncreaſe and Decreaſe 
of the Days. 


Irſt, let the Bead be ReQtified to the time, and then moved 
| to the line of the Increaſe and Decreaſe of the Days, fowill| 
|the Bead ſhew how much the Day is either Increaſed or Decrea- 

| ſed, according to the time of the Year. 


EAAMPLE.L 


The 2oth Day of April, T deſire to know how much the Day 
is Increaſed: Firſt, ſet the Bead for that time, then bring it to the 
'{lines of Increaſe and Decreaſe of the Days, ſo will the Bead fall 

on 7 Hours 22 Minutes, and ſo much are the Days Increaſed. 


EXAMPLE Il. 


On the 2d day of. November, I deſire to know how much the 
Days are Decrealed, firit ſer the Bead for the time, then bring it 


to the aforeſaid line, and the Bead will there fall on 8 Hours, 
and ſo much is the day Decreaſed. 


T heſe 


_—— 
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explanation. 
CHAP. IX. 
The Uſe of the Line of Declinations. 


FROMRE 


The day of the Month or place of the Sun being gives, 
| to find bis Declination, 


{- HE String laid upon the day of the Month, or upon the 
| place of the Sun in the Ecliptick, ſo will the 'Thread at the 
fame time fell on the Declination qf the Sun in the Line of De- 


| clinations. 


EXAMPLE. 


Sun's place at that time, fo doth the String at the ſame time fall 
'on 22 Deg, 2 Min. in the line of Declinations, being the Sun's 


'Declination required. 
FR OM 


The Declination of the Sun being given, to find the day of the Month 
and place of the San in the Ecliptick, 


This is the Reverſe of the former, for the String laid to the 


will the Thread at the fame tire fall. on the Sun's place in the 


EAMPESE 


in the line of Declinations lay the _ ſo will the Thread 
at the ſame time reſt upon 10 Deg, @T, in the Ecliptick, which is 


the Sun's place at that time, and al!0 ypon the 2oth day of Moy, 
'[in the Circle of Months. | | 


- Theſe things are fo plain and eaſy that they need no further 
| | | 


The 2oth Day of May, I defire to know the Sun's Declinati- | 
[on, upon which Day Llay the Thread, or upon 10 Deg. of I, the |. 


Degree of the Sun's Declination, in the line of Declinations, ſo | 


Ecliptick, and upon the day of the Month in the Circle of Months. ; 


The Sun's Declination given is 22 Deg. 2 Min. upon which | | 


CHAP. 


— 
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CHAF Xa 
* The uſe of the line of Right Aſcenfions. 


PROD L 


The place of the Sun or Day of the Month being given, to find the 
F Sun's Right Aſcenſion in Time, 


AY the String upon the Day of the Month, or on the place 
_ of the Sun in the Ecliptick, ſo will it fall (in the line of 
Right Aſcenſions) upon the Right Aſcenſion of the Sun in time 
as was required. 


EXAMPLE, 


Let it be required to find the Sun's Right Aſcenſion in time on 
the 3oth day of April ar Noon, at which time the Sun is in 20 Deg, 
&, therefore lay the Thread on the 3oth day of Apr:/, or on the 
20 Deg. FC. at the ſame time the String falls on (in the line of 
Right Aſcenſions) 3 Hours 10 Min. the Sun's R. A. in time, as 
was required. 

(=. Here Note, that 15 Deg, in the Limb, anſwers to 1 Hour 
in the line of Right Aicenſions, and 3o Deg. to 2 Hours, &c. 
So that VI Hours 1n the line of R A. is equal to go Deg. 1n the 
Limb, being the whole of both Circles and: belongs to Y, 5, n, 


\ [then are theſe ſix Hours, or Diviſions Numbred back again by| 


VII, VIIT, &c to XII. and the Signs belonging to them are s 
AQ, m2; Then beginning again and Number the ſame Diviſions 
on again, by XIII,, XIV, &c. to XVIII, which belongs to =, 
n,, 7, and laſtly upon the former Diviſions Number the Hours 
back again by XIX, XX, &c. to XXIV hours, which belongs 
to Y, =, X. Hence obſerve to make uſe of the propes Number 


| of Hours according to the Signs they belong to. 


PROB. IL 
Having the place of a Star, to find his R. A. in time. 


Lay the Thread to the place of the Star in the Ecliptick, fo 
doth it alſo at'the ſame time (in the line of R. A.) fall on the 
Right Aſcenſion of the Star. 


p ESJMPLE L 


On the 18th Day of Aprz/, 1699 at Noon, I find by an Ephe- 
merrs that 2. is in 28 Deg. 2, therefore bring the String to 28 


Deg. 
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28 Deg. 2, ſo. doth it fall on x7 Hours 5x Min. in the line; 
of R. A. and fo much is theR.A. intime, according to his place 
in the Ecliptick at that time. | 4. 


EXAMPLE It: 

To find theR. A. of 2 the 17th day of Jiri, 1699, avainſt 
which Year and Day at Noon, in the Ephemeris, T God his Dlace 
21 Deg. 3o Min. X, to which Int 1n the Ecliptick bring the 
Thread, and it will alſo fall (in the Line of R. A.) on 23 hours} 
27 Min. which is the R. A. in time of Venus, as was required. 


EXAMPLE. WILL 


To find the RA. in time of &# the'25th day of Febraayy, 
1701, at which time by an Ephemeris T find 4 in 24 Deg. Y ; 
the Thread brought to that point in the Ecliptick, it doth at the 
fame time fall on x Hour 29 Min. the thing demanded. 


EXAMPLE E:TV. 


To find the R A. of & the 16th day of July, 1701, at Noon,| | 
at which time by an Ephemerzs, I find him in .o Deg. TM, there-| 
[fore laying the Thread upon that point in the Ecliptick, it will | _ 
' ſat the fame time-fall on xo Hours 8 Min. for the R. A. of v in 
time,-the thing Sought. 
Theſe few Examples are ſufficient to explain the'whole Na- 
| ture of this line of R. A. which hereafter we ſhall a ly to the 
finding 'the Southing of rhe Planets and fixed Stars. 'This line is| © 
_ JexaQt in the Numbering of Hours, and way of working tho? not 
[admitting of equal diviſions, And Note what is faid againſt this | 
{may bennderſtood of the Lines of Oblique Aſcenſionsand Deſcens 
fiens, whoſe uſe is treated of in the following Chapter. 


a ,E & X 


CHAP. XL 
The Uſe of the Lines of Oblique Aſcenfions and 


eſcenfions. 


PROB. I 


\ A 
The Sam's place being given, to find his Oblique Aſcenſion 
f n.. Oblegu: Deſcenſion, : 


Ring the Thread to the place of the Sun inthe Ecliptick, ſo 
B doth 'it fall on the Oblique Aſcenſionof the Sun in the line 


t Oblique Aſcenſions. 
X 64 EX A M- 


| A. PY Y "WOO | 
. ——— 


[04 The Artof SURVEYING. 


—— 


| the 


EXAMPLE. 


On the 3oth day of April at Noon, I find the Sun to be in 20 
Deg. &S, to which point in the Ecliptick bring the Thread, and 


you will at the ſame time find it fall (in the line of O. A.) on x| 


Hour 34 Min, the O. A. of the Sun as was required. 
For the Oblique Deſcenſion. 


Lay the Thread to the oppoſite point of rhe Sun's place in the 
Ecliptick, and the Thread will fall on the Oblique Deſcenſion in 
35 thereof. 


EXAMPLE. 


Let the Oblique Deſcenſion at the time of the laſt example be 
required, to find which bring the Thread to 20 Deg. m, which 
> the oppoſite point, ſo will the Thread fall on (inthe line of O.D,) 
16 Hours 48 Min. which is the O. D. of the Sun at that time. 


PR OB [IL 
Having the Longitude and Latitude of « Planet or fixed Star, 
to find their Oblique Aſcenſion or Deſce-1ſion. 


in reſpe& of the Obliquity of the Ecliptick, for the Sun being al- 
ways. therein cannot be fubjett to Latitude, becauſe Latitude is 


ſion of the Equinox. 

Latitude, you are firſt to proceed as you are taught in the laſt pro- 
all-on the line of Oblique Aſcenſions, upon 
the Hour and Minute of the O: A, of the Star, which Note down, 
then obſerve this * 


RULE. 


add6 Min. to the O. A. before ſet down,but if North-Latitude then 
or difference be the true O A. required, and by this equation of 


adding or Subftratting of 6 Min. for every degree of Latitude, 
you ſhall have the O.:A. at any time, without ſenſible errour. 


E X A M- 


The only difference between this and the laſt Propoſition, is 


always accounted from the Ecliptick, but the Planets deviate} 

more or leſs from it, according to their poſition, and the fixed are 
| placed in ſeveral Latitudes, without being Subje& to: Variation KM 
tho? they have a Motion in Longitude according to the Progref-} WM 
Now to find the Oblique Aſcenſion of a Planet or Star with] | 


| Eotiprick by _—_ the Thread to the place of the Star in the} 
Ecliptick, fo will 1 


Rale, If the Star have South-Latitude, for every Degree thereof| 
Subſtra&t 6 Min.. from the O. A. before found, ſo will the Sum]. 


op. »; \ 
= 4 


DD —— 


EXAMPLE. I. 


f 


Deg.. x, with 2 Deg: of South Latitude, lay. the Thread j 
ficliptick line to 7 Deg. X, and the String Wl fall in the tage 


tude; | 
; , 
EXAMPLE. It: 7 


' Upon the 15th day of November, 1700. I find Venus in 18 Deg. 
=, with 2 Deg. North Latitude ; then, as before, bring the String 
to 18 Deg. =, in the Ecliptick, and it falls on 13 Hours 43 Min. 
in the line of O. A. and becauſe g9 hath 2 Deg. of North Lati- 
tude, T Subſtrat 12 Min. from the 13 hours 43 Min, and the 
[remainder is x3 Hours 31 Min. for the O. A. of Venas. - 


PROB. IIL. 20 
For the Oblique Deſcenſion with Latitude 


To find the. Oblique Deſcenſion with Latitude, lay the Thread 
in the Ecliptick to the oppoſite'Sign and Degree of the Planet or 
Star's place, ſo will the Thread fall on the O. D. in the line there- 
of, and by adding or Subſtrating for every Degree-of Latitude, 
(according to the Rule) 6 Min. by taking the Latitude of a con- 
trary Denomination, ſo will the true Oblique Deſcenſion ap- 


pear. 
EXAMPLE. 


Let it be required to find the O. D. of Satwry, the 1ſt day of 
{ November, 1700, at which time his place in Longitude is 7 Deg. 
x, with 2 Deg. South Latitude: Lay the Thread in theEclip- 
' [tick to 5 Deg. nr, the oppoſite Sign and Degree, ſo doth the line 

fall on 9 Hours 47 Min. from which Subſtra&t 12 Min. becanſe 
I am to make uſe of the Latitude of a Contrary Denomination 
viz, North, according to the Rule, and there remains 9 Hours, 
35 Min. the O. D. of t as was required. * 


LS 
* 


The 1ſt. day of November, 1706, I find the Planet Sataury in | 
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| 


O. A. on 23 Hours 22 Min. now becauſe Saturn hath 2 Deg. of | - * 
South Latitude, T muſt add 12 Min: to 23 Hours 34 Min. the |. 
[O..A. of h for that time, with reſpeQ to his Longitude and Lati | 


POPE Te OY 
WE IT; 
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CH A-P-XIL 


' To find the true time of 'any Planet or fixed 
Star's coming to the South. WY7 


"0 the eſtimate time, find the Right Aſcenſion of the- Pla.| 
net, or Star, as before is taught in the Xth Chap. and the| 
Son's R. A. for the ſame time, then Subſtra&t the R. A. of the 
Sun, from the R. A. of the Star, or Planet (the Star's R. A. being 
Increaſed by 24 Hours, if need require) the Remainder is the true 
time of the Planet or Star's coming to the South, 


 EX'A MP LET. 


To know. the true time of Mars's m_ to the Soath the 16 
day of July, 1900, which: by his diſtance trom'the Sun, I gueſs 
may be about 7 at N 1ght, Mars at that time is in 13 Deg, , the 
String being brought to: that Point inthe. Ecliptick, ſhews his 
R. A. (in the line of Right Aſcenſions) tobe 14 Hours 42. Min, f 
the Sun at the ſame time 1s mn 20 Deg..S, whole R. A. (as before} 
direfted) is found 7 hours 27 Min. which taken trom 14 hours, | 
42 Min. the -R. A. iof Mars, leaveth 7.Hours 15: Min. for [the | 
time-of 4 coming to the South that Night. [21 


. a 14 CO EE EI 


EX AMPLE... 


To findthe true tirne of Yexws's coming to the South, the iſt 
day of November, 1700, at the eſtimate time thereof, Yen is in 
.3 Deg. =, and the Sun in 20 Deg. m, the R. A. of Venus by 
'the Quadrant is found 12 Hours 1o Min. and the R. A. of the 
Sun 15 Hours 10 Min. Now becauſe the Sun's R. A. is greater 
'than the R. A. of Yer, Tadd 24 Hours to the R. A. of Venw, 
which makes the Sum 36-Hours. zo Min. from which take the 
9 Sun's R. A. 15 Hours 10 Min. and the Remainder -is 21 Hours 
o Min. from which-taking 12 Hours, there remains 9 Hours © 
Min. in the Morning, for the time of Venus coming to the South. 


EXAMPLE. III. 


The time of Aldebarar's coming to the S9rth is required No-] 
vember the 11t day, 1700, whoſe Longitude is 5 Deg. 40 Min. I, 
and the Sun in 20 Deg. 3o Min. ", the R. A. of Aldebarar is 
found by the Quadrant 4 Hours 15 Min. and the Right Aſcenſi- 
| | on of the Sun x5 Hours 12. Min. Now becauſe 24 Hours muſt 
_T | firſt be added to 4 Hours 15 Min. by reaſon Subſtra&ion cannot] 
| | be made, It makes the Sum 28 Hours 15 Min. from which! 
Subſtratt 15 Hours 12 Min. the Sun's R. A. the remainder 


IS 


f 
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is13 Hours 3 Min. or 3' paſt 1, in the Morning, for the true; 
time of Aldebaraz”s coming to the South. 


a EL——— 


CHAF. XUE 


To find the t1me of the Planets and fixed 
Stars Rifing and Setting. 


IND the Oblique Aſcenſion of the Planet or Star with Lati-' 
tude, as 15 taught in the 11th Chapter, for the time given, 

and alſo the Oblique Aſcenſion of the Sun tor the fame time : 
Then Subſtraing the O. A. of the Sun, from the O. A. of the 
Star or Planet, -and to the remainder add the time of the Sun's 
Riſing, and if the Sum exceed 24 Hours, take 24 Hours fror it ;. 
ſo is the Sum-or difference the true time of the Planet or Star's 


Riſing. 
TFZxXxXAMPFL EL Of the Riſmg. 


Let it berequired to find the true time of Japiter*s Riſing, the 
iſt. day of February, 1700, at which time he is in 19 Deg, 3o Min. 
w with no Latitude, the Sun at the eſtimate time of the Star's 
Riſing is in 23 Deg. 3o Min. =; then tind the O. A. by the Qua- 
drant as is directed in-the XIth Chap. and place them down as 
here. F-0 


h : j 

O. A. of *, by the Quadrant is 21 74 
to which add 24 ©o 

O, A. of # Increaſed by 24 Hours is 4s 34 
O. A. of the Sun Subſtract 22-59 
; Remains. 22 35 

Time of Sun-Riſfing add 7 / 10 

| Sum. 29 W® 

24 Hours Subſtract . 24 ©0 
Hence the time of X's Riſing 1s at >|: $0 


That is 45' paſt 5 in the Morning 
EXAMPLE. Il. of the Riſng. 


| The 1oth day of March, 1700, I defire to know what time the 
Virein's Spick riſes, at which time he is in go Deg. 40 Min. =, 


307. 
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{Star's Riſing is in x Deg. 20 Min. Y ; then find by the Quadrant 
| the O. A. of the Virgir's Spick with Latitude, as in the 2d Prop, | 
| of the XIth Chapter, andthe Sun's O. A. alſo, then by SubſtraQting 
1the O. A. of the Sun, from the O. A. of the Star, and to the 
| difference or remainder, add the time of the Sun's Riſing, to 
| which Sum, Add 12 Min. for the 2 Deg, of South-Latitude, ac- 
cording to the Rule, and the Remainder is the true time of the 
| Yirgin's Spick's Riſing that Night. 


with 2 Deg. South-Latitude, the Sun at the eſtimate time of the 


The Operation. 


ſ 


O. A. of the Virgins Spick x 
O.- A. of the Sun Subſtrat 02 


_— 


Remainder | 52 
The time of Sun-Riling add 6 oo 


| Sum 19 $2 
Becauſe it exceeds 12 Hours Subſtract 12 oo 


Remains 7 9 
According to the Rule add _ O 12 


Hence the V. Spzick Riſes that Nightat 8 o4 
That 15 4 Min. paſt 8 at Night. 


For the Setting of the Stars 


Find the whymr go Deſcenſion of the Planet or Fixed Star, 
|with Latitude (if it have any) as is taught in the 3d Prob. of the 
|XIth Chap. and likewiſe the PINS Deſcenſion of the Sun, then 
|Subſtrat rhe O. D. of the Sun, from the O. D. of the Star, and 
to the remainder add the time of Sun-ſetting, then to, or from 
that ſum, add or Subſtratt for the Latitude (if the Star have 
any) according to the Rule, ſo will the Sum or Remainder be 
|the true time of the Star's Setting 


EAAdMPLE. I. Of the Setting, 


Let it be required to find what time of the Night Venus ſets 
the 1ſt. day of March, 1700; Venus's place at the eſtimate time of 
Riſing 1520 Deg. 20 Min. Y with no Latitude, the Sun's place at 

that time 22 Deg. 3o Min. Xx. 


2 
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Hence the | | SE a. 
O. D. of Venus is I} 56 
O. D. of the Sax 1s > qU8_ | 29 
2 IT difference $” 729 

Time of Suff-Setting add 57 42 
Venus Sexs;that Night at 6 - | 22 


_ That is 21 Min. paſt Bat N ight. 
EXAMPLE, IW. Of the Setting, 


| Let it be required by the Quadrant, what Hour of the Night | 
{the Pleiades Sets the 14th day-of March, 1700, at which time the |. 
Seven Stars are in 25 Deg. 48 Min. vS, with 4 Deg. North-La- 
titude ; the Sun's place at the Eftimate time is 5 Deg.'zo Min. Y,| ; 
then find the O. D. of the Plezages, as in the 3d Prob: of the XIth |. 

Chapter, and the Sun's O. D. alſo for the ſame time, &c. F7 


See the Work, 


S--4 
O. D. of the Plecades is I7 23 
O. D ofthe Sx Subſtract WET 12 33 
Remainder 4 bo; 
Time of Sun-Setting add 6 og 
| Sum Io 59 
For the Lat. (according to the Rule) add 00 24 
Hence the Seven Stars Set that Night at © nn 0 3 


That is 23 Min. paſt 11 at Night. 


Here Note, that I have apply'd the Minutes reſpeQing the La- 
titude to the laſt Sum, which according to the Rule ſhould have | _ 
been apply'd to the O. A. or O. D. of the Star : But as it makes I 
no alteration in the Work, each Perſon is at his Liberty to apply | 


it to which place he plcaſes. 
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© CH & P:xIV. 


| The Deſcription of the Lines on the 
back-fide of the Quadrant. 


T. HE ſeveral Circular lines, as they are divided, make a 
| complete Table of Houſes for the Latitude of 52 Deg, 
The bottom Circle is divided into 24 equal parts, or hours, be. 
[ing the line Intituled, Time from Noon. The next above it, is 
the line of the Xth Houſe; the next above that, the Line or Table 
of. the XIth Houſe, the next is the XIIth, the next, the Aſcend, 
The next above theAſcend. is the IId; and the uppermoit is thelige 
of the ITId, and are Projefted into the Quadrant from a Table of 
Houſes for the Latitude of 52 Degrees. | | 

IT. On either ſide of the Quadrant, betwixt the Circular lines| 
' [of Houſes and the Centre, is placed 4 lines, viz. 2 on the Right: 
fide, and 2 on the Left-ſide, v:z. Firſt, a line of Diameters, and} 
Secondly, a line of Circumferences, agreeing thereto; On the| 
Right-ſide is, Firſt a line of Areas, ſhewing the Area or Superficial] 
Content of a Circle, agreeing to the former lines of Diameters 
and Circumferences ; and Secondly, a line of Square-Roots, ſhew-| 
ing the true Square any Circle will bear according to the Dia-] 
meter, and Circumference, and Area thereof, which ſhews the] 
Square equal of any Cylindrical Solid, agreeing to the Diameter,} 
Circumference, and Area of the Circle upon the lines before de-| 
ſcribed. | | 

ITI. In the middle (to ſupply a Vacant place) I have Inſerted 
An Almanack ſhewing the Year of our Lord, the Day of the 
Month, Dominical Letter, &c. | 


CHAP. XV. 
The Uſe of the Table of Houſes. 


O Erett a Figure of the Heavens for any time of the 
Day, it muſt firſt be underftood, that Aſtronomers account | 
their day from Noon'to Noon, each A#ronomical Day RY 
of 24 Hours, ſo that : Hour after Noon 1s accounted the 
hour of the Day, and 11 a Clock, or 1 hour before Noon, is ac- 
counted 23 hours from Noon, this being underſtood. 
Firſt, ger the time of the Day you Intend to ere your Fi- 
re for, or time from Noon, for which time by the Quadrant 
Gy an Ephemeris, or by calculation) find the Sign and Degas 
0 


\ 


+ WIE , GD 


The Art of SURVETING. a1 


{of the Sun's place: 'Then repair to the Quadrant; and in the line, 
{of the Xth Houſe find the afprefaid Sign and Degree ofthe Sun's 
[place, upon which lay the String : Then obſerve what Hour arid 
Minute the String at that time falls in the bottom-line, or line of 
Time from Noon, to which add the time' after Noon; upon 
which Number or Sum jay the Thread, int the:lne .of * Time | 
from Noon, So will the Thread fall oh'the Cuſps of the Six Orien- 
tal Houſes, which place down in your Scheme;obſerving thar their 
oppoſite Houſes have oppolite Signs and Degrees. | | 

EXAMPLE. + | 

..Let it be required to know how the Heavens are polited I" | 
15th day of , March, 1700. at x of the.,Clock in the afternoo 
at which time (according to the 3d Prob. of the Vth;, Chapter). 

Nig 
00.0 


— 


find the Sun to be in 6 Deg, , to which bring the Th 


El 

LET 
line of the Xth Houſe, ſo, will it fall at the, ſame time on « | | 
22 Min. in the line of Time from Noon, ro whicti add 1 How: 


your Time from Noon, ,and the Sum is x Hour 22 Min. upon 
which, in the line of Time'trom Noon, "ay the Thread, and it 

then falls upon the Six Oriental Houſes as.tolloweth. ” 
Six Oriental Houſes. Six Occidental Houſes: 
FX,- 229 00'- VS) © [7 bo (TV. 229 -00'- o 4 

þ + AE, ns Bs a= Va Ti on © 

XII. 10 OO S > "8 VE 3 16 OO Vp ( 
7% &o ix 29 & {BO @\VIL' 20 =. ' 
= | 
Ii... .,z oo m|SuaViL rx. oo,xk.| 
- UL 22 00 *J'S5 SIX.) 22, \vob\ \I6> 1 Y 


W hich place into' your Scheme in this followin} orfler.. | | 


S 6X o? > at” o2 ; 
'RN YA V3 \ 0%, «a, \ 1b 
(0 By F _— (9) 8, 
XY 2C 57 _- Wh <3 
[13> ©, of; { P2019 (1 [4 
ow} TS 1. > ©. 
4 12*3:e | Cx ho 1 It 
6 Menſ.. Di. THe. | 
Mar. 5. Jo Ny | 
go hb ee eerie: AR ors ee 
JI FJ 00s E, Wt Ae 4, 
% | z bi ( 2] 
ES 4, : 
| a y IJ 25 = 1 OR. 
'Y, El | AY | If 
Lv —_ 4 of | vo 
24 0 k» | 
OR "70 FTAS IDs (7-15 
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Now the Planets places by the Ephemeric, at the fame time, | 


are thus. * | 
7 56' es L 6* 57 
ny. 7: x. 00 
26. 12 NE 16 +24 
6 RF 12 487 


oo Te 


The & is always oppolite to Ns 


Now for the right placing of the Planets into the Scheme, 
obſerve this Rule, viz. If the Planet's "aq be les than the Cuſp| 
of the Houſe, he is to be placed in; Then place him before the 
Cuſp thereof, but if his Degrees be more than the Cuſp of 
the Houſe , then place him. behind, as in the aforegoing 
Scheme. * | Sn 

Note, that when the Hour anſwering the Sun's place in the 
Xth Houſe, and Hours, or time after noon added, make more than | 
[24 Hours, then Subſtra&t 24 hours, and the remainder is the 

number to be made uſe of. | 


Fes —_—_ 


<_ 


CHAP. XVL 


|The Uſe of the Lines of Diameters, Circumfe- 
rences, Areas, and Square-Roots. 


4, 


PROB, L 


By having the Diameter of « Circle, to find the | 
| | Circumference. yp 


I} the Diameter upon the line of Diameters, marked with] 

| the Letter D. againſt which on the line C. is the Circum- 

erence anſwering the given Diameter. | 
_EXAMPLE.- 


Suppoſe the Diameter be 28, which find in the line of Dia- 
meters, andagainſt it in the line of Circumferences Stands $8.0 
for the Circumference. 


_  ]ference. | 


 /]Bead to the: given Diameter or Circumference in their reſpeQtive 


|  Iperficial content of that Circle, agreeing to the ſaid Diameter and 
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PROB. II. 
By having the Circumference, to find the Diameter; 
| EXAMPLE. | 


'  ] Let us ſuppoſe the Circumference to be 88.0, which find in: 
' tin the line of Circumferences, and againit it in the line of Dia-: 
{meters ſtands, 28.o, for the Diameter, Anſwering to that Circum-' 
3 And here let it be obſerved, that when either the Diameter or 
{Circumference is given, the other anſwers thereto in the line there- 
| Jof, and likewiſe doth the Circles of Areas, and Square-Roots, an-+ 
| fer the Circles of the ſame'Diameters and Circumferences, but 
{becauſe theſe two lines of Areas and Square-Roots, doe not joyn' 
{to the lines of Diameters and Circumterences, *tis but "moving 
| Fthe: Bead upon the String to the Diameter or Circumferenc 
| -\given, and then carrying it over to the lines of Areas, and Square-- 
Roots, wherethe ſaid Bead falls on both the 'Area, -in.the line off 
' Areas, and Square-Root, in the line' of Square-Raots, : ing 


PROB. IM. 
To'find the Area of a Circle. 


| | The Diameter orCircumference of a Circle,or both being given, 
* [to find the Area of the Circle Correſponding, *tis but moving the 


| [lines; Then transfer the Bead to the Scale of Areas of Circles, 
| [marked with A, ſo doth the Bead there fall on the Area, or Su- 


| ]Circumference. X 

EXAMPLE, 

Twhich fix the Bead, in their reſpe&ive lines ; which done, trans- 

fer it to the line of Areas, and there it falſs upon 616.00, for the 

Area, or Superficial content of that Cirele. | 
PROB. IV. 

The Uſe of the Line of Square-Roots. 


By havi the Area of a Circle, to find the. ire equal, or 
true Square that Circle will bear. * ry | 


Fi o 
Fe"EEEE we oy . 


to both the Diameter and Circumference, the Bead was fer rol 


| Suppoſe the Diameter given 28.0, or Circumferetice 88.0, to by 


Fff 
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| Admit the Area of a Circle to be 400, which find in the line 
of Areas, againſt which in the line of Squares, marked with $ 
| tands, 20.0, for the true Square that Circle will bear. ; 


PROB. V. 


|. | By having/the Diameter, or Circumterence of any Circle, tg 


| find what Square that Circle will bear. 
EXAMPLE. 


"Suppoſe the' Circumference of a Circle! or 'Fimber-Stick be' 
120.0, and'its Diameter. 38.2, to which, place the' Bead in thee. 
| ſpetive line, -or lines, then carry 1t over the line of Squares, and 
Lit there falls upon 33.85, for the true Square: of ſuch Circle'pr 
| Timber-Stick. USL P [80-7 — 
Note, that the Thread that ſupplys the Foreſid@, coming thre? 
the-Centre; may be extended to the Limb on the Backfide, ha- 
ving a Bead: put upon it; as the other fide hath, but no Plum- 
met. | 


CHAP. XVII 


| 


The Explanation and Uſe of the | 
SLMANGSCE 4 


Ir. Y Nder the Title Tears, is placed as many Years as the 


\ Table will bear, viz. from 1697, to 1758, in all 62 
Years, on the top of which is plac'd the Seaven Dominical Let- 

|ters, which are fitted to the Years underneath them. | | 
' TI. Under the Title Se»aays, is firſt placed Figutes gradually: 

[from x to 31, repreſenting the ſeveral Sundays 'in a, Mont, | 

[and Year, ſhewing what day of the Month each Sunday in any] 

1 Month and Year will fall upon. Wo 

| IT. The Capital Letters placed in-the Squares below, are Do-| 

| minical Letters fitted to thoſe Years, and Serve to dire& to' 

{the day of the Month, _ als 

| IV. The Months of the Year are placed againſt the Domi- 
[aical Letters, for further Dire&ions to what follows. 


'PROK 
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PR O B, I. 


' The Year of our Lord being given, to find the day of* the Month, 


'to that Year. ? 
{ II. Secondly, Seek the Month- you deſire againſt the Letter 
before har Ken which jn the ſame Columa ſtands all,the Sun- 


OE NDS tf oy « 


[bor +42 5d 55 popup ee ie boſk 


? 


firſt Monday in May, 1706. ., 


EyetoF, int 


EN MP: LE > 1 


Monday in Fuly, 1715. 
. 
found- 3, 10, 17, 24, 31, thatis the 3d day of, July, is the firſt |: 
Bandy fo that Month, for that Year, the 1oth day is the Second | 
Sunday &c. ſo that the firſt Monday in Jaty, 1715, is the 4th || 
day: YOON 0 OI OG IE Sei oe SW — "4 FRO > SOIT, 4. AO uppers | 


Let it be required to know what day of the Week, 
any fixed Feat falls on. 


rx, 
bl 4 4-4 $; 
A y - \ x T7 
we ſhall here- 


i 


Wn ARRY? IN TY 5: | ; *©:3\ 

This is 10. ee the fame with the former, as 

after prove.” \. ' \') 49] a WAL | 
EXAMPLE, 


Let it be required to know what day of the Week St. James 
£i1s on, 1700, ..t being always the 25th.day of July. 


” I. Over the Year is found F. under the Title Tears. 

II. Under the Title Sundays againit the Month 99 and over 
F ſtands theſe Numbers. 7, 14, 21, 28, being the days of the 
Month the Sundays happen ; then obſerving the third Sunday is 
the 21ſt, by counting on, Thurſday is found the 25th day, for the 


| 'E. Firſtfind-the Year you.defireunder.the Title Tears,and in the | 
top of the ſame Column ſtands the Dominical Letter, anſwering | 


. 
_—_— — RR 9+ 


$ Suppoſe it be required to find what day of the Month is the 


- '@ «© ; 
| Find 1700 under the "Title Years, and over it you will find | 
F, then amongſt.the Months find May, from-thence dire& your |: 

-- ſame line, and over-4t you have all the Sundays | 
in that Month, zz. the 5, 12, 19, and 26th day of May, are |} 
all the Sundays-in that Month, ſo that Monday is the 6th day. | 


| Let it be required to know what day of the Month is the firſt | 
| : 


Firſt, over the Year is found B, then againſt July over B, is | 


] 
' 


| 


$05 H=n2/0 00". 9 wag 


PROB. I. _ 


; \ 
G. 1 


day of the Week St. James this Year falls on. 
F i't 2 PROB, 
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The Tear of our Lord being PRES OM what be | 
if Welt «any ey of je yt rh a Aa | 


| This is nothing but the Conv of tho former; though | 
roger 85 uſeful. wh ? S 


EXAMPEE. 


| * Let it be required to know whay day of the Week is the 71 
day of Jul, 1700, over which Yearyou will find F, then again 
bg "and over F, you'l find the firfi Sunday to be the 7th da 
b by couning backwards, Satarday 6, F riday 5 
Y 3 


PROB,/TV. 


The Tear of our Lord being given, to find the Dominica 
Letter for that Tear. 


| - Let it be required to know what the Dorninical Letter fp YT 
the Year of our Lord 1701; ſeek the Year under the Title Tears | 
jr xp0rah it is E the Domuycal Letter for that Year. | 


| 


'H ere follows the Figure of the Quadrant, | 
Adjuſted to the fyerkD” of 52 Deg. 
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Tabula Refrationum. 


RY 
— 


= 
"_ "_ 


I ———TR——T——_— 
FARZJFARZYNFAEYZY 
| D. vp «7.1 D. | - 'I 
3 fa i\ 31.10 3o | 61 F 

2 lo 21 32 10 3T| 62 |x 

3 |9 3þ. 33-|® © - 324] 63. [2 | 

4 |o 31 34 ſo 33Þ 64 [1 | 

5 |o. 435 [© 34] 65 |= 

6.10 36 jo 35] 66 | 

7 10 | 37 19 36 - XZ 

8 fo 64 38. [© 37 2 

9 jo 7| 39 ,j© 39| 69 |2 

10 j© : 40 |@ 4i; JO 12 

it |O 9] 41 JO 42] 71 |2 

12 |0 io| 42 |O 44 | 72 | 2 

13 |o IT| 43.10 46| 73 |2 

14 ſo 2] 44 ſo +47] 74 |2 

15. 0 13] 45 |0 49] 75 13 j 
16 [o_ 14\ 46 .|0 51 | 76 Y -16| 

17 lo 154 47 jo 530 77 (3 
O 16 4 © $54: 7 6 

i9 lo 7 49 1O 57 9 14 

20.10 18] 5o [© 59| SO [4 
21 | > | 19] 51 |I |. 8 5 

22 [© 20] 52_|[1 2] 32 |5. 

23 Jo 21] 53-[1 ; 53 5 

#4. 40 32 ” .þ3 I: » & 

25 [© 23 5 T IO 

26 |o 24) 56 | I2' -- Io 

27 |o 26 5 I x "I 

28 ſo 27] 58 |n 138{| 88 ]1 

29 |o 201 59 |! 21 | 8g |25 
| 36 © 2g] 60 [1 24 | 90 [30 

3 Doan 15 
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| A Table of 4Equation of time, ſhewing what 
a Pendulum-Clock or Watch ought to differ 
Jrom a Sun- Dal. Tz | 
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(2- The Table of Refrattiotis I had from thit unperael'd Ar 


M#. John Flamſted, by whoſe Obſervations (in « little rime) we ho 
ro ſee Aſtronomy more glorioufly array a. | wes: 


«© The Uſe of the Table of Refrattions. 


' This Tableis to be enter'd with the diſtance of the Sz, Mooy, 
| or Stars, from the Vertex, or Zexith, which is no more than the 
| Complement of the Altitude to go Degrees. 


| 


EXAMPLE. 3 


Suppoſe the Altitude of the Sun by Obſervation be 28 Deg, as} 
page 28g. its complement to go is 62 Deg. which is the diſtance| 
from the Vertex, with which, enter the Table of RefraQtions, 
under the Title Dife. a Vert. Againſt which and under the Title! 
Refra&. is 1' 31 the Refracthon Required, which taken from 
28 Deg. the obſerved Altitude, 'there remains 27* 58' 29" for 
the corre&t Altitude of the Sun at the time of Obſervation. 


The End of the Sizth BO OK. 


. [Printed, for Awnſham and obn Churchill at the Black Swan| 
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BOOK VII 


In Three PARTS. 


» 


CONTAINING, 


L. Several Problemes in Geography, and Sphe- 


- rical Trigonometry. 
IL. Aſtronomical Problemes. a 


TIE. A Prachical Tract of the Art of Dialling 


Formerly Publiſh*d -by 


M VINCENT WING; 


Now much Augmented and Enlarg'd by his N E P. Fo E W, 


JOHN W I N G, Mat. 


Whereunto are Added by the ſame Hand, | 

TasLlts of Right and Oblique Aſcenſions i in 
Time, to five Degrees of North and South- 
Latitude. 
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INTRODUCTION. 


Lthough we have not hitherto treated of Spherical 'Tri- 
angles (as being of little or no Uſe in the former parts 
of this Book) yet becauſe the diſtance of Places upon the 

Terreſtial Globe, cannot preciſely be Surveyed and de- 
termined without ſome knowledge therein, we ſhall here la 
down ſome compendious. Problems performed thereby, whic 
no doubt will be very requiſite and neceflary for my Surveyor to 
make uſe of: For by the help and aſſiſtance thereof, He may both. 
{ſpeedily and exaQtly, find the diſtance of any Cities and Places 
Ituate upon the Superficies of the Earth, as they are to be rekon- 
ed in a Sphzrical line, which I have here added, in regard 


of any Places that lye under the Eye, may be diſcover'd, and 
truly found out by the ſolution of Right-lined Triangles; fo 
that now there is not a place either near, or far remote, but (if 


ſtance may alſo be known and computed (and that with much 
celerity and exaQneſs) as. we ſhall demonſtrate in Oe CE 
Problems, which no doubt will yield abundance of delight an 

recreation to all, though more eſpecially to ſuch, -as have not yet 
taſted of things of this nature, wherein I ſhall in as plain a Me- 
thod as may be, (though with ſome brevity) deliver what I in- 
tend upon this Subje&t, and refer ſuch as are more curious, and 
delight in varieties, to my A:tronomia Britannics, But firſt it will 
he be unfit, to ſhew what the Longitude and Latitude of a place 
is, and how the diſtance of one place from another, 1s repreſen- 
ted to the Eye, according to the projeftion of the Sphere. . 


Art of Surveying. 


that in the former Books I have already ſhewed how the diſtance} 


the Longirude and Latitude be truly known) its bearing and di- | 


Ex. ma 
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Pry '/ T, The Longitude of a place is the diſtance thereof from the 


;Fortunate Iſlands beyond Portwugal, which is called the Primary | 
Meridian, from whence the Lpngitide of all places upon the Earth, | 
re numbered in the EquinoQtal, towards the Ezff. | 
II. The Latitude of a place is the diſtance thereof,- from the| 
Equinoftial-Circle, which is numbered in the Meridiap, towards 
one of the Poles. - . | | #4 
HI. The diftance of two places isan Arch of a great Circle, | 
 Fpaſſing through both the faid places, and is the ſhorteſt ſpace be. | 
tween them, upon the Earth's ſuperficies. .. . | 
Although the Longitude of a Yor may .bE had, and found out 
ſeveral ways, yet the moſt exact of all other is by the Moon's | | 
Eclipſe. As ſuppoſe the Moon's Eclipſe ſhould begin at Lordoy, 
at $8 a Clock and 55- Min. at Night, -and the ſame Evening it 
is' obſeryed to begin at Rome, at g a Clock and 46 Man. the dif- 
|\ference will be 51 Min. or 12 Deg. and 45 Min. which added 
to the Longitude of Londen 24 Deg.. 20 Min. pointeth out the 
ngitude of Rowe, 37 Deg. and 5 Min. 
—Fhe Latitude of a place -may be takgn- any Day in the Year, 
y the height of the Sun at Noon, and by the help of his Decli- 
mation ; for.if the Sun have South Declmation,. add to the ſame 
» Altitude obſerved by a Quadrant, being corre&ted by Paral- 
lax and RefraQtion; or if he have North Declination, Subſtra& 
e fame from his Altitude obſerved, and you ſhall have the com- 
fement of the Elevation of 'the Pole. 


EXAMPLE. 


| The 1oth Day of April 166x, the Sun at Noon, (according 


o my }Ephemerides)-was in o Degrees. 52 Minutes. Taurus, ha- 
ing North Declination 11 Deg. and4g Min. at which time, his true 
Meridian, Altitude was obſerved here at Luffenham to be 49 Deg. 
and 9 Min. therefore, according to the Rule, becauſe he hat] 
orth Declimation, I Subſtract the Declination out of the Alti- | 
ude, and thete remains 37 Deg. 20 Min. which is the comple- 
ent of the Pole's Elevation. | 
But, becauſe there are already extant, particular Catalogues of 
he Longitude and Latirude of moſt Cities and places in theWorſd, 
ve ſhall not further inſiſt upon this Buſineſs, but ſhall in the fol. 
lowing Problems, ſhew how to ves exaQtly the itinerary 
iſtance of any two. places, upon the Globe of the Earth. 


| 


PROB. 1. 
Two Places differing only in Longitude, to find their Diſtance. 


VFDOR Explanation, obſerve that in the adjunA Diagram, the 
[&* | outermoſt Circle marked with the Letters Þ C ML, repre- 
ſents the primary, Meridian of the Earth, CDBL, the Earth's 

FaSocn, P the North Pole thereof, M the South Pole &c. 


Is 


—t——— 


om = 6 EO —— 


[ 


X.$1 Is this Problem are' two Caſes, 


TT. If both the places ire under the EquinoRtial, then-the dif- 
ference of their Longitude 15 the diſtance required. ; 
EXAMPE. 


WEE B to.he the Hand of 
St. 'Thomas, wich hath Longt- 
[tide 33 Degrees. ind roMinutes. 
land D the Ifland of Sumatra, 
| whoſe Longitude is 137 Deg. 10 
| Min. herons the difference: of 
[their Longitude 104 . Deg. con- 
verted info Engliſh Miles, by al- 
{lowing 60 to one Deg. giveth 
6240 for their diſtance. 

TE. If the two-Places given are 
{not ſituate under the EquinoQti- 

at, but lie under ſome parallel be- _ 
tween the Equino&tial and one of the Poles, then take this Example. 
In this Diagram, let e repreſent the City of Compoſtela in Spain, 
| whoſe Latitude is 43 Deg. and ythe City of Conſtantinople, which 

. [hath the ſame Latitude, but differs in Longitude 44 Deg, whete: 


Longitude « A, or ay 22 Deg. Then, in the ReQtangled Trian- 


go. Deg. hence to find « a, I fay, 


As the Radius go Deg. 10.00000 
To the the ſine of the Angle « P a,\22 ; 57357. 

So the fine of Pa, 47 Deg. REI FA 222 ; 
To the fine of « a, 15 Deg. 54 Min. '  9:43770 


Which doubled geen their diftance 31 Deg. 48 Min: which 
maketh xgo8 Engliſh Miles. ON TOs 


PROD I 
Two Places differing only in Latitude, to fin their Diſtame. 


In this Problems are aljo two Cafes. 


L.TF the two places propounded, do difter only in Latitude , 
. and'lye both of them on one fide. of) the EquinoQtial,. you! 
multSubſtiac the leſſer Latitude from-the greater, andthe refi- : 
due is the diſtance required: 12.36 : 

Suppoſe therefore that' one place: have:Latitude:22 'Deg:-30 | 
Min,/North,and the other place:45Deg,; 50: Mm,Now the:difterence 


x y. 4 4 ; I £1 | ; Las : 6 
The Artif SU RV.EY ENG. #©# 
, art YT. c # SN 4; ? 


| 


fore to find their diſtance « y, take the: half difference of their |. 


gle « a Þ, we have known (1.) aP, the Complement of the Pole's | | 
Elevation, 47 Deg. (2.) the Angle « P 2; the half difference. of| | 
theLongirude of the ſaid Cities, 22 Deg, (3.) P > a,a tight Angk| | 


is 23 Deg. 20 Min. which being converted into Miles; Iveth 
the diſtance of the faidrwo places 1400 Miles: IT; But 


o _ 7 — 


al 


on a 4 y—_ 


"IF " "4 £0 ER ON IMS; Ge Ne rp 
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| IT. But if the two places propounded lye, the one on the North 
ſide the Equino&tial, and the other on the- South fide, then you 
are to add the two Latitudes together, and the Sum will give 


their true diſtance 
EXAMPLE. 


Suppoſe one place have 45 Deg. 50 Min. North Latitude 
and hy other place have 21 Deg. South Latitude, therefore their 
aggregate 66 Deg. 50 Min. being converted into Miles, gives their 

ce 40109. | 


» 


PROB. IL 


Two Places being given, which differ both in Longitude and 
Fry to find 7 Diſtance. © 


| In this Problem are alſo two Caſes. 


I.TF one of the Places is ſituate under the EquinoQtial, and the 
4 other toward one of the Poles, then take this Example. 
Let FT repreſent the City of | 
Arim (which - of the Arabian 
Aftrologers 1s called the Middle 
of the World) whoſe Longi- 
tude- is 109 Deg. 5 Min. and is 
ſituate right under the Equinoty - 
al. And let Q repreſent the 
City- of Quinſai, which hath 
Longitude 152 Deg. 20. Min. 
and North Latitude 4o Deg. the 
diſtance of which two places is 
ſhewed by the Arch 8 Q. Where- 
fore in the ReQtangled Triangle 
SEQ aregiven(1.) 4 E the dif- 
ference of their Longitude, 43 Deg. 15 Min. (2.) E Q the La- 
titude of Qzinſa;, 40 Deg. (3.) 4 EQ go Deg. Hence their 
diſtance & Q is inquired. 


As the Radius go Deg. I0.00000 
To the Cofin. of E Q 4o Deg. 9.88425 
So the Colin. of $E 43 Deg. 15 Min 9.86235 
To the Cofin. of 4 Q 56 Deg. 5 Min. 9.74660 


Now the Arch 4 Q being reduced into miles, maketh 3365 
Iratian miles, which is the diſtance between Qzinſai and Arm, 


. 
Y 


IT. Burt if both the places are ſituate without the Equi 
| their diſtance is to be ſought by the ſolution of a Spherical Trj- 
angle Obliquangle, as we ſhall demonſtrate in the two following 


Examples. | 
E X A M- 


, | 
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1,38 Deg.'28 min. (2.) P T the 


7] Which maketh 2291 Miles, for the diſtance of Fieruſalem 
[from London, 


ET” 20 


[Latitude 43 . o Min. and let 6 repreſent the Promontorie of 


4 | 
_ TDeg. Sourh. And laſt 
\ [places be inquired. 


' ]Pa the Complement of the Latitude of Compo#tela, 47 Deg. (2) 


5 "I" Do RTE e{R. ©. ” WIE. Fa DW 
ES A Io te CYVY i a T4 i 7; 
£ e bl Y # 7 5 ke T: ws OI - 4 Al LLOEx >, 4 . 
Ne tt #: "Oy SOBRE Loo PICSBPE bc 5, ot Ex hs =, 3 W is 
v. 0 +2." 3." © 27 ot nbc nts” 3 Tot 3. XS GT nn wT 29 
, + 3.280 - TERS 40 D FF. FI< Wu l A SEC Se 6 p 


Fr 
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D—CC—_ 


EXAMPLE I. 


Let us ſuppoſe S to repreſent the 
City of Lozdoz,whoſe Latitude 4 S 
is 51 Deg. I Min. and T Fbe- 
ruſalem, whoſe Latitude is 32 Deg. 
10 Min; Now the difference of 
the Longitudes of theſe two Cities 
is 45 Deg;.39'Min. Wherefore in 
the Oblique-angled TriangleSP T 
are given (r.) P'S. the Comple- 
ment of the Latitude of Lodo, 


N. 
Hieruſalem, 57'Deg. 56 min (3.,) The included Angle SP T, 45 
Deg. 30 Min.; Then to find their diſtance S T ; I fay, firſt 4 


'Complement of the Latitude of 


As the Radius I0.00000 
To the Tangent of P S 38 Deg. 28 Min. 9.90008 
So the Coſin. of the Angle SP'T 45D. 30 M. 9.84566 
To the Tangent'of P H 29, deg. 7 Min. 9.74574 


(1)  * deg, min, 
From the Arch PT. 57 50 
Subſtratt P H. 29 7 
Remains T H. 28 43; | 
| (a) 0545S 
As, the Cofin. of P H 29 Deg. 7 Min. 994135 
To the Coin. of P S 38 Deg. 28 Min. ' + 9.8937 
So the Cofin. of H T' 28 Deg. 43 Min. 9.94290. 
| 19.83672. 
To the Coſin. of S 'T 38 Deg. 12 Min. 9.89537 


EXAMPLE TL 


- Apain, let us fu poſe the point « to repreſent the City 
of Compoſtells, which hath Longitude 15 Degrees 20 Man. 


Good-hope, whoſe Longitude is 4 . 20 Min. Latitude 35| 
#6 Fy let « 0 - ug A between the two 


Wherefore in the Triangle Oblique-angle P « 0 are given, (1.)| 


P6 125 Deg. (which is the Aggregate of R 0 the Large 
; e 


41:5 E: Y, * 2.0 R's # nab S 4 
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rn rt InAs 
the Included Angle « ÞP 0 34 Deg. whichis the irene of jo 
Longitudes of the {aid two places. Hence their diſtance af may 
be found as before. | 


| 5% (1) 

As the Radius go w I0.00000 

 'To the Tangent of P « 47 Deg. 10.03034. 

So the Coin. of the Angle «P60 34 Deg. 9.91857 
To the Tangent of P K 41 Deg. 38 Min. 9.94891 


| deg. Min. 
From the Arch P 0 . 125 00 


-Subſtract Þ K AI 38 
Reſts K 6 $3 


(2) | | 

As the Cofin. of PK 41 Deg. 38 Min. 9.87353 
To the Cofin. of P a 47 Deg. o Min. 9.83378 

So the Colin. of K 8 83 Deg. 22 Min. 9.06295 
18:89673 
9.02320 
Whereunto anſwereth 5037 [ra/ian Miles, which is the diſtance 
required. 


22 


To the Colin. of « 6 83 Deg. 57 Min. 


The End of the firſt Part. 
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THE 
Art of Surveying. 


BOOK. VIIL 


* Y 


FART: 


_ 


E have already delivered ſuch Problems Geometrical, 
as are moſt neceſſary for every Surveyor to under- 


INIRODUCTION 
ſtand and Praftice. And now to the end he ma 


V | elevate and raiſe his Eyes (from off the Earth 


|to- the contemplation 'of thoſe glorious Bodies, the Su, Moox, 
and Szars, T ſhall here, in the Bi place, give him a brief Sur- 
vey (as it were) of the firſt Rudiments of Aſtronomy, whereby 
he may (in his vacant Hours) get a competent Knowledge of 
ſuch concluſions, as are moſt meet and requiſite for his. uſe and 
purpoſe. And firſt of all (that I may proceed in an orderly me- 
thod) I ſhall give you a Brief and ſuccin&t Explanation of the ſe- 
veral Circles of f Þ Sphere, and then ſhew how to reſolve and 
oo Artificially, all the moſt uſeful and common Problems 
' [thereof. | 


An Explanation of the Circles of the Sphere. 


- Firſt, I ſhall begin with the EquinoQual, otherwiſe called the 
{Equator, which is the chief and principal Circle in. the Sphere | 
dividing the Heavens in the Middle between the two Poles: to 
which when the Sun cometh, he maketh the Days and Nights of 
an equal length throughout the World. 4 

2, The Meridian isa great Circle paſſing through the Poles of 
| [the World and the Zgnith of the place, unto which when the Sw» 
cometh, it is Noon : The number of Meridians are as many as 
H hh there 


LO 
w 3 


"330 The Art of SUR VETING. 


6.” The Horizon is a great Circle dividing the viſible part of 
the Heavens from the inviſible; namely the ſuperiour Hemiſphere 
from the inferiour. 
\ 6. The Zgdiac isa great Circle broad and flopewiſe, deſcribeg 
| upon its proper Poles, bearing the XIT. Signs, and divideth the Equa- 
tor into two equal parts, in the middle whereof 1s a line called 
the Ecliptick,* or the way o6f the Sun; from which the Latitude 
pf the Planets are numbered both Northward and Southward : The 
Circumference of this Circle contains 360 Degrees; which js] 
divided into 12 equal Parts called Signs, every one-repreſenting 
2 living Creature, either 1m Shape or Property: Again, every 

ign containeth 3o Degrees, every Degree 60 Minutes, every Mz. 
nute 60 Seconds, and every Second 60 Thirds, &c. 
' 7. The Soliicial Colare is a great Circle drawn through the 
Poles of the World, the Poles of the Zoazack, and the Solſticial 
points of. Cancer and Capricorn. | SE es 
: 8. The Equinoftial Colare is a Circle paſſing by the Poles of the 
World, and the Equinoctial points, which interſe&ts the Colure 
þf the Solſtices at right Angles in the Poles of the World. 
' 9. The Tropick of Cancer 15 a leſſer Circle of the Sphere equally] 
tug t from the EquinoQtial Northward, 23 Degrees 31 Minutes 
2o Seconds, wherein when the Sun-1s, he is entring Caxcer, mak- 
30 his greateſt Northerz declination. 
' 10. The Tropickof Capricorn is alfoa leſſer Circle of the Sphere, 

ually diſtant trom the EquinoQtial Southward, 23 degrees, 31 mis 

utes, 3o ſeconds, to which-when the Sun cometh(which is about 
the tenth of December) he maketh his greateſt Southern Declina- 
tion. | 
' Ix. The Circle Artick is fo far diflant from the North Pole of 
the World, as the Tropick of Cancer is from the EquinoQiial, to! 
which it is parallel; and ſo much are the Poles of the Zodiac dr 
ſtant from the Poles of - the World. 
| 12. The Circle Antartick 1s alſo parallel to the EquinoRial, and 
is diſtant from the Sourh Pole, as much as the Circle Artick is] 
from the North Pole, viz. 23 degrees, 31 minutes, 3o ſeconds. |. 

13. Azimuth, or Verticle Circles paſs through the: Zenith, and 

interſeQ the Horizen with right Angles, wherein the diſtance 
of the Stars, from any part of the Meridian are accounted, which 
is calPd the Azimuth. 

| + Circles of Altitude (called the Almicantherat) are Circles 
parallel to the Horizon, and interſe& the vertical Circles with 
right Angles, which are greateſt in the Horizon, and meet to- 
gether in the Zenith of the place; In which Circles, the Alti- 
tude of the Stars above the Horizon, are accounted. 

| 15. Circles of Poſition paſs by the common SeQtions of the: Me-4 
ridian and Horizon, and by the Centre of the Star. 


I6. Cireles 


D——— 


| 


[Hor izon, which is-equal to the Zenith and the Equino#ial, whoſe 


þ 
The Sun's place and greateſt Deeliwariah being given, to find the 


jof the Sun at C, and falling upon the 


[the Sun's greateſt Declination 2 


; Ms the begining of Aries, 30 Deg. and 


"Tran TIURVETING 


- 16. Circles of the C eleſtial / Houſes, are {uch as divide he = 
vens into twelve equal Parts. | 

17. Circles of Declination are drawn through the Poles of 'the 
World, and Points of the Equator, 
18. Circles of Latitude are thoſe that paſs through the Poles of 
the Ecliptick, and the Body of the Star. 
19. The Axis (or Axet-tree) of the World; is a ſuppoſed 
freight line drawn from the North Pole to the South Pole, about 
which the Motions of the Stars and Planets are performed. 
20: The Elevation of the Pole is the height thereof above the 


complement 1 is equal ro the diſtance of the Zenith from the North | 
Pole, or to the Elevation of the Equator above the Horizon. 
? ethos Circles which are of moſt is, I here thought good to:inſert; 

theſe be not perfetlly known my Reader cannot well underſtand 
MF lowing Problems of the Sphere Fades depend thereupon. 


czS 


PKkOK.E 


. Dechination of any Point required, 


N this Diagram let D F H G repreſent the ſolſtitial Colure, 

-FAG the EquinoQial, D A H the Ecliptick, A the point 
ot ihe vernal Equinox, E C B a Meridian line paſſing tal E 
the Pole of the Equator by the Centre 


Equator G A F at Right Angles i in the 
Point B. Alſo let the Angle DAF be 
Deg. 
1 Min. A C the diſtance of the Sun 
BC the declination of the Point fought 
Wherefore in the reQtangled Spharical. 
Ding le A BC, we have given (1) the | 
thenuſe A C 30 Deg. (2) the AngleB A C 23 Deg, 31 Min. 
—hom to find B C, I ay _ 


' As the 


I0.00000 


Radius go Deg. 
To the ſine of the Angle B A C 23 Deg. 3i' 9.60099 
So the {ine of A C 30 .69: Jo 
Fo the ſine of BC11 Deg. 30' 


> ' 9.29996 
Which 1s the Sun's Declination required. om | 


RR ——— 
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| The Sun's greateſt Declination and his diſtance from the next Equi- 


| Aſcenſion of the point ſought, be in the Second Quadrant, s g 


{] point =. 


PROB. HM, 


nottial point being. given, to find his right Aſcenſion, 


F N the Triangle! AB C we have given (as before) (1) The 
-Angle of the Sun's greateſt Declination BA C 23 Deg. 31 Min, 
(2)The Longitude of the Sun fromthe next Equinoctial point Aries, 
viz. A C 3o Deg. Hence, to find the right Aſcenſion of the Sun 
A B, the Analogie 1s. 


As the Radius go Deg. 10.00000 
To the Tangent of A C 3o Deg. | 9.76144 

| So the Cofin. of BAC 23 Deg. 31 Man. 9.96233 
To the Tangent of A B 27 Deg. 53 Min 9.72377 


Which 27 Deg. and 53 Min. 1s the Sun's right Aſcenſion in © 
Deg-of Taurus: But here you are to obſerve, that if the right 


ny, then you are to take the complement of the Arch found to 
180 Deg. if it be in the third Quadrant = Mt 7, adda Semicircle 
to the Arch found ; but in the laſt Quadrant, Subſtratt the Ar 
found from the Circle 360 Deg. and you ſhall have the right 
Aſcenſion deſired. | % 
IT. Suppoſe the Sun in & 60 Deg. from _ the EquinoQial 


' As the Radius go _ ; I9,00000 
To the Tangent of 60 Deg. 10.23856 

So the Coſin. of 23 Deg. 3x Min. | 9.96233 
To the Tangent of 57 Deg. 48 Min. 10.2008; 


Now the Complement hereof to 180 Deg. is 122 Deg. 12 Min, 
which is the Sun's right Aſcenſion in o Deg. &. | 
III. Suppoſe the Sun in m 3o Deg. from the Equino&il 
int =, | 
The work is the ſame as in the firſt Example, therefore to the 
Arch found 27 Deg. 53 Min. I add a Semicircle or .x89 Deg. 
and the Sum 207 Deg. 53 Min. 1s the right Aſcenſion of the 
Sun fought, in the firſt point of Scorp:o. os, 
© IV. Suppoſe the Sun in =, 60 Deg. from the | EquinoQial 
point, Y. . | | 
The Operation is the ſame with the Second Example, where- 


fore Subſtract the Arch found 57 Deg. 48 Min. from the whole 
ircle 360 Degrees, and there will remain 302 Deg. 12 Min. 
which 1s the Sun's right Aſcenſign in the firſt point of Agquarie. 
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The Elevation of the Pole and Declination of the Sun being given, 
to find the Aſcenfianal difference. 


HE Aſcenſional difference is the quantity or difference be» 


Sphere, and the Aſcenſion of the fame point in an oblique 
Io this Diagram, -let AGEV re& 
preſent the Meridian, E M S the Ho-. 
rizon, G M V. the Equator, A T the 
Pole's Elevation, B C the Sun's Decli- 
pation, BD an Arch of- the Ecliptic, 
D C the right Afcenfion, M B the 
Amplitude of his Riſing and Setting, 
M C the Aſcenſional difference. W here- 
fore in the reQtangled Spherical Trian- 


ment of the Pole's Elevation, 37 deg. 3o min. (2.) The Sun's 
Declination B-C 11 deg. 3o mm. Hence to find the Aſcenfional 
difference MC, I fay, | | | 


The Sun's Right Aſcenſion, and his Aſcenſional difference being given 
to find his oblique Aſcenſion Foy Deſcenſion. = . 


O rongginh this, you muſt obſerve the two following 
Rules. 
"1. If the Sun's Declination be North, you muſt Subftra@ the 
Aſcenſional difference from the right Aſcenſion, and the reſidue 
will be the oblique Aſcenſion, but if you add them together, the 
fum will be the oblique Defcenſion. - BY Fg 
2, Tf his Declination be South, add the Aſcenſional difference 
[and right Aſcenſion together, the ſum will be the oblique Aſcen- 
lion ; Foe if you make SubſtraQtion, the Remainder will be the 


obkque Deſcenſion. 
__ EXAMPLE. 


Suppoſe the Sun be in the firſt point of Tawras, his right Aſten- 


cenfional difference (by the third) is 15 Deg. 22 Min. Ttere- 
fore (according to the firſt Rule, becauſe his Declination is Nozth) 


tween the Aſcenſion of any point of the Ec/zpric in a right | 


” 
by x1 
bas -- 4 : 
—— —_.. 
4 | — ITO 
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j 


gleBCM are known, (1.) The Angle BMC the Comple- 


As the. Radius, go Deg. | 26.60004 
2 To rhe Contangent of B M C, 37 Deg. 3o Min. — 
v0 the Tangent of B C, 11 Deg. 3o Min. 9.30846 
To the. Sine of M C, 15 Deg. 22 Min. 9.42348|. 
PROB. IV. 


ſion (by the ſecond Problem) is 27 Deg. 53 Min. and his Af- b 


the 


7 The no SURV ETING 


| 


|To find the Time of the Suw's Riſing and Setting, with the length | 


Sun is in a Northern Sign, T add the ſameto Six Hotirs, and the 
| ſum 7. Hours, z Min.' 28 Sec. 1s the time of the Sun's Setti 


the difference of them, 12 Deg. 31 Man. is the Sun's oblique AC. 
cenſion, and the ſum of them 43 Deg. 'x 5 Min. is his oblique Def- 
cenſion. | | 


PROB. V. 


of the Day and Night. 


TInd the Aſcenſional difference by the 3d Problem, which 

convert into Time, allowing 4 Min. of 'an” Hour for every 
ree, and 4 Seconds for every Minute, and the fum of Hours 
and Min. fo found, is the difference of his Riſing or Setting, 
before, or after, the Hour of Six. '' Therefore ' when the Sun 1s 
in the Northern Signs, add the fame/to'Six, and the Aggregate| 
is'the Semidiurnal Arch, or Time of the Sun's Setting ; bur it he 
be in the Southern Signs, make Subſtraction. | 


Thas in the former Example : 


The Sun being in o Deg. of Taurw, having 1t Deg. 3o Min, 
North Declination, his Aſcenſional difference is found by the 3d| 
Problem, 15 Deg. 22 Min. which converted: into jtime, (as is 
above ſhewed) maketh.r Hour, x Min. 28 Sec. and becauſe the 


when he enters Taur«s, inthe Latitude of 52 Degrees and an halt; 
whence it follows, that-he riſeth ar 4 a Clock, 58 'Min. and 32 
Sec. that the length of the day is 14 Hours, 2 Min. 56 Sec. 
and the length of .the Night 9 Hours, 57 Min. 4 Sec. | 


PROB. VL 


The Elevation of the Pole, and Declination of the Sax being given, 
to find his Amplitude of Riſung. and Setting: "Ei 


T'N the right Angled Spherical Triangle B CM of the'3d 
4 Problem, having the Angle B M C tho heightof the Equa- 
tor, 37 Deg. zo Min. and B C the Sun's Declinatian in o Deg, 
-& s&, 11 Deg. 3o Min. his Amplitude M B. may be thi 

nd: 


As the Sine of BM C, 37 Deg. .3o Min. 9.784451 
To.the Radius, go Deg. 10.00000/). 

So the Sine of B C, 11 Deg. 3o Min. ' -9:29996:19 
To the Sine of M B, 19 Deg. 8 Min. 9.51551 


PROB. 


| DG 


be 7 


_ The Artif SURVEYING. 556 | 


4a, 


PROB. VIL 


The Elzvation of the Pole, and Declination of the San being given, 
. to find the juft quantity of Twilight, 
| E 
N this Diagram, let LG M K repre- __ 
| fentthe Meridian, G A H the Ho- L- 
rizon, L the Zenith of the Place, M 
the Nadir, R A K the Equator, Þ the 
North Pole, O-the Sun's Place in the 
Summer, X O. the Depreſſion of the 
Sun under the Horizon, 18 Deg. when 
[the day-light - is firſt of . all ſaid to 
break forth . 
Now let usſuppoſe, in the Laritude of 52 Deg, andan half, the 
|Sun'to be in- o: Deg. & , having North Declination 1x Deg. 
;3o Min. we ſhall then have in the Triangle OP L all the fides 
given, to find the Angle LP O, therefore, work thus : 
; P O 789 o' Com. of © Decl. S. 9.9911 | 
Sides) Þ 1 37 ot Com. of the Elev. S. 2.78445 FAA. 
Difference 41 O | 19.77 564-1 : 


Baſe L O 180 O 20.00000-...2 
Sum 24 o Semiſum 749 3o' 9.98391 
Diff. PA o Semidift. 73 30 0.94189 FAdd. 
I9.72580--3 
Arch Correſpondent 70 Deg. 46 Min. 19.95016---44 _ | | 
| The halt 9.97508 | 
| Whoſe double 141. 32 is the Angle L Þ O, which converted 
into Time, maketh 9 Hours, 26 Min. 8 Sec. which is thetime 
of Twilight, or Day-light ending, when the Sun enters Taurus 
in the North Latitude of 52 Degrees and an half. BB 
But if it be required to find the time of Twilight, when 
the Sun hath South Declination, then Subſtract the quantity of 
the Sun's Depreſſion under the Horizon, 18 Deg. from the Qua- 
drant go Deg. and there will remain the diſtance of the Sun 
from the Nadir 72 Deg. which done, the Operation - will (in 
' fa manner) be the ſame as before. | je 


EXAMPLEE. 


Let us ſuppoſe the Sun be inthe oppoſite 
Point to the former, viz. in o Deg. m, 
having South Declination 11 Deg. 30 
Min. wherefore in the "Triangle Z X M 
we have given, (1.) Z X the Comple- 
ment of the Sun's Declination 78 Deg. 
3o Min. (2.) X M the diſtance of the 
Sun from the Nadir, 72 Deg. (3) ZM 


__ 


UMI 


\ 


by ON 
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| the Complement of the Elevation, 37 Deg. 3o Min. hence to 
find the Angle, X Z M the work will ſtand thus : | 


1 FZ X 982 3o' Com. © Decl. S. 9.99119 
Sides Z MM 37 3o Com. Elevat. S. Ge7 445 FAdd. 


Difference 41 O 19.77564--—1 
Baſe X M 72 © 20.00000-----2 


SUM I13 o Semi.: 569 30 9.9211 
Diffe. 31 © Seml. 15 Jo 9.42690 Add, 


19.34 800---3 
| 19.57 23 6-—-4 
The Correſp. Arch, 379 40'. The half 9.78618 


Whoſe Double 75 Deg. 20 Man. is the Ange M ZX, which 
in Time is 5 Hours, 1 Min. 20 Sec. for the Time of Day-break, 
when the Sun enters m1, in the Latitude of 52 Deg. and an halt, 


PROB. VIIL 


| The Latitude of the Place, and the Sun's Declination being given, 
to find the Time when he will be Eft or Weſt. 


N this Diagram, let AB col 
repreſent the Meridian, F G 
the EquinoCtial, B D the Horizon, 
HN K an Arch of the Sun's Me. 
ridian, A Z C the vertical Circle 
of the Eaſt and Weſt Points, E N! 
M a Parallel of Declination ; and 
laſtly, the Angle A H N, an Arch 
of the EquinoCttial; F P 1s the term 
deſired. 
Let us ſuppoſe the Sun in © Ge- 
mini, having North Dechination, 
20 Deg. 13 Min. and it's required to find the time when he 
will be due Eaſt or Weſt in the Latitude of 52-Deg. and an half.| 
\ Therefore in the right Angled Spherical Triangle A H N are 
wen, (1.) A H the Complement of the Pole's Elevation, 37 
g. 3oMin. (2.) H N the Complement of the Sun's Declination, 
69 Deg. 47 Man; then I fay, 4 


As the Radius I 0.00000 
To the Cotangent of H N 69 Deg. 47 Min. 9.5661 
So the Tangent of A H 7 Deg. 3o Min. $8408 

To the Sine of A HN 73 Deg. 35 Min. 9.45113 


Which reduced into Time, giveth 4 Hours 54 Min. 20 Sec. 
at which 'moment in the Afternoon, the Sun will be due Welt; 
and laſtly,if you ſubſtrat the Hours and Min. thus found fron 12, 
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the Morning when he is due Eaſt. 


PRO B. IX. 


| to find the Sun's Altitude when he cometh to be due-Eaſft or Weſt. 


o 1, 20 Deg. 13 Min. (2.) The Angle of the Pole's Elevation 
NZQ, 52 Deg. 
I fay, 


As the Sineof the Angle .Q Z N, 52 Deg. 3o Min. 9.89946 
To the Radius, go Deg. I 0.00000 

So the Sine of the © Decl1. QN, 20 Deg. 13 Min. 9.538454 
To the Sine of his Altitude Z N, 25 Deg. 49 Min, 9.63908. 


PROB.- Xx. 

TThe Elevation of the Pole, and Declination of the Sun being can} 
to find the Sun's Altitude at the Hour of Six. | 

| I the Triangle A IH, (1.) The Complement of the Poles Ele- 

vation A H 37 Deg. 30 Min. (2.) The Complement of the Suns 


Declination H I 69 Deg. 47 Min. Hence the Hypothenuſe -A 1 
is inquired, therefore I fay, »fF 


T 0.00000: - 


As the Radius, go Deg. 


'f Tothe Coſine of HI, 69 Deg. 47 Min. 9.53854 
So the Coſineof A H, 37 Deg. 3o Main. 9.89945 | - 
To the Coſineof AI, 74 Deg. 5 Min. 9.43800 * 


| Whoſe Complement I O, 15 Deg. 55 Min. is the Sun's Alti- 
[tude at the Hour of Six, when he enters Geminz, in the Latitude 
Jof 52 Deg. andan halt. 


ROE 


The Latitude of the Place, and Declination of the Sun being given, 
to find the Sun's Azimuth at the Hour of Six. 


N the right Angled Spherical Triangle A H I of the laſt 
4 Diagram, we have known, (1.) A H the Complement 'of] 
the Pole's Elevation 37 Deg. 3o Min. (2.) H I the Complement 
of the Sun's Declination 69 Deg. 47 Min. Hence to find the 
Azimuth of the Sun at the Hour of Six, repreſented by the An- 


there remaineth 7 Hours, 5 Min. 4o Sec. for tlie Time in 


The Elevation of the Pole, and Declination of the Sun being given,]. 


N the former Diagram, the Sun's Altitude when he is due-] 
Eaſt or Weſt, is ſhewed by the Arch N Z, wherefore in the 
riangle Z Q N we have given, (1:.) The Sun's Declination in 


2 


30 Min. hence to find his Altitude ZN , 


N the Diagram of the 8th Problem, we have known, in]. 
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''g& HAT, I fay, 
| As 


I11 


— 


— WE 


. 
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As the Radius, go Deg. 10.00000 
To the Sine'of A H, 37 Deg. 3o Min. 9.78445 
So the Cotangent of H I, 69 Deg. 47 Min, 9.56615 
To the Cotangent of H A I, 77 Deg. 22 Min. 9.35060 


W hich is the Azimuth of the Sun from the North part of the 
Meridian, at the Hour of Six, when he enters Gemini, in the 
North Latitude of 52 Degrees and an halt. 


P RO: B. XI, 


The Elevation of the Pole, the Declination of the Sun, and his Dj- 
ſtance from the Meridian being civen, to find the Sun's Altitads 
at any time aſſipnea. 


In this Problem are Three Cafes. 
Firſt, If the Sun be in the firſt Point of Aries or Libra. 


N this Diagram, let P M R repreſent the Meridian, AZO 

the Equator, M Z R the Horizon, 

H the place of the Sun, A H his diſtance 

from the Meridian, which (for Example 

ſake) let us here ſuppoſe to be rwo Hours, 
or 3o Degrees. 

Wherefore in the Triangle P A H, we 
have given, (1.) AP the diſtance of the 
Zenith from the Equator, equal to the 
Pole's Elevation, 52 Deg. 3o Minutes. 
{2.) AH the diſtance of the Sun from 
n Meridian, 3o Deg. Hence to find the Sun's Altitude L H, 
I lay, 


'As the Radius, go Deg. 1 0.00000 
To the Coſine of A H, 3o Deg. 9.93753 

So the Coſine of A P, 52 Deg. 3o Min. 9.7844 
To the Coſine of P H, 58 Deg. 11 Min. a 


Whoſe Complement L H, 31 Deg. 49 Min. is the Sun's Al- 
titude required. 


Secondly, When the Sun is in the North Signs, Y, &, 1, S, 
fA. ww. . | 
2 


In the Diagram annexed, let GL ZR repreſent the Merk 
dian, A E C the Equinoctial, F the North Pole of the World,| 
LER the Horizon, G the Zenith, B H D a Parallel of the 
Sun's Declination, -F H O the Meridian of the Sun, B H B FH 
the diſtance of the Sun from the Meridian of the place, O'H 

the 


att 
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the Sun's Declination North, G F the 
Complement of the Pole's Elevation. 
| Letit be required to find the Sun's 
Altitude at 9 of the Clock before Noon, 
when he enters Gemini, in the North 
Latitude of 52 Deg. 36 Min. where- 
[fore in the, Triangle . F.G H we have 
known, (x }G F the Complement-6f 
{the Pole's Elevation, 37 Deg. 3o Min. 
'1(2.) F H the Complement 'of the Sun's Declination, 69 Deg! 
[47 Min. (3.) The comprehended Angle G F H, thediſtance of 
the Sun from the Meredian 3o Deg. Hence to find G H, and 
| ponſoquently the Sun's, Altitude N-H, I fay, * x5 


3 


'F As the Radius go. Deg. I0.0000C& | 
| To the Tangent of FE G, 37 Deg. 3o Min. 9.88498 * 
_ So the Coline of the Angle GE 'H, 3o Deg. . "9.93753 -\ 


9 Min. Subſtract F K, 33 DG = Min. there remains K H, 
| 36 Deg. 11 Min. | 


(2.) | | | 
As the Coſine of F K, 33 Deg. 36 Min. 9.92060 
Tothe Coſine of G F, 37 Deg: 30 Min. 9.89946” 
So the Coline of K H,. 36 Deg: 11 Min. 16 99694. 
IT | T2244 $9640 
| To the Coſine of G H, 39 Deg. 45 Min,  _, 9.88580, 


Whoſe Complement N H, 50 Deg. 15 Min. is the Surrs Alti- 
| tude above the Horizon, at 10a Clock in the Morning, orat 2 in 
| Fthe Afternoon, when he enters Gemini, in the Latitude , of 52 
Deg. and an half, North. 


F, =, X. 


A +, 


Suppoſe the Sun in the Winter Seaſon be in the oppoſite Point 
Jto the former, having Southern Declina- | 
tion, 20 Deg, 13 Min. and be alſo diſtant 
from the Meridian 3o Deg. theretore in 
this Diagram, we have given, in the ob- 
[lique-angled " Triangle G' F H (1.)}F G as 
before, 37 Deg. 3o Min. (2.) F, H'116 
13 Min. the ſum of the Quadrant 
added tothe Sun's Declination, (3.);;The 
Angle G FH, 3o Deg. Hence to find the 


— 


To the Tangent of F K, 33 Deg. 36 Min.” 9.82251 .. 1 
From the Complement of the Sun's Declination F H, 69 Deg: 


| Thirdly, When the Sun is in the Southern Signs, =, m, 7 | 


| Sun's Altitude N H, I fay, as before. 
I11 2 


Cr INS a oc 
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| 


|F K, 33 Deg. 36 Min. and there reſts K H, 76 Deg. 37 Min. _ 


4 


| 


The Sun's Altitude, his Diſtance from the Meridian, and Declins: 


em, 


(1.) 
As os OG; fe) - kb Deg Du 10.00000 
0 the Tangent of F,G,. 37 ..3o Man, .88 
So the Coline of the Angle G F H, 30 Deg. ae 
To the Tangent of F K,33 Deg. 36Min. as before 9.82251 


From the Arch F H, 110_ Deg. 13 Min. ſubſtraft the Arch 


(2.) 
As the Coſine of F K, 33 Deg. 36 Min. 9,92060 
' Tothe Cofine of G F, 39 Deg. 3o Min. 9.89946 
So the Coſine of K H, 76 Deg. 37 Min. 9.36448 © 


19.26394 
To the Coſine of G H, 77 Deg. 16 Min. 9.43343 


Now the Complement of G H is N H, 12 Deg. 44 Min, 
which is the Sun's Altitude required. | 


PR OB. XIL 


tion being groen, to find his Azimuth. 


of the laſt Problem, we have known, (1.) G H the 

mplement of the Sun's Altitude, 39 Deg. 45 Min.. (2.) Thel 
Angle G F H the diſtance of- the Sun from the Meridian, 3o Deg, 

'[(3.) F H the Complement of the Sun's Declination, 69 Deg. 

47 Min. Then to find the Sun's Azimuth, IT work thus : 


1 

= | 

As the Sine of G H, 39 Deg. 45 Min. 9.80;fo 
; 


| T: the oblique-angled Spherical TriangleG FH of the To 


To the Sine of the Angle G FH, 3o Deg. 9:6989 
So the Sine of F H, 69 . 47 Mm. 9.9723 


—_— 


19.6713 


PROB. XIV. 


The Pole's Elevation, with the Sun's Altitude and Declination given, 
to find the Sun's Azimuth. 


Second Example, the Complement of the Sun's Altitude G 
is 39 Deg. 45 Min. the Complement of the Sun's Declination 
F H 69 Deg. .47 Min. and the Complement of the Pole's Elke-| 

in. which known you may frame your| 


T* the oblique-angled Triangle G H F of the 12th Problen 


Operation thus : ©) 


vation G F, 37 Deg. 3o M 
Sides 


Hm 


_ 


X ty 1,40» 
S. 4 wee net 


| Wi 
To the Sine of F G H, the Sun's Azimuth,47 D. 12M. 9.86555 | : 


The Art f SURV EYING 


prrr—r—_—_— 


«2 


: GH 39 Deg. 45 Min. 9.80580 wy 

Sides GP 37 30 3784455 24d 
Difference 2 I5 19.59025-=---I 

Baſe FH. 69 47 20.00000-=---2 


Difference 67 32Semi. 33 46 9.74493 


I9.5 1432-2, 


2 19.92407--—4 
The'Correſp, Arch 669 to half 24” 9.96203 ; 


Whoſe double 132 Deg. 48. Min. is the Angle F GH, row 
the Complement thereof 47 Deg. 12 Min is the Angle B CH, 
which is the Sun's Azimuth as before. 


SUM . 72 2 Semi. 369 n'\, 976939} Add 


The End of the Second Part. 


— 


—— 
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INTRODUCTION. 


E now proceed to give our Surveyor ſome Problems] 

of Horologinoraphy, ſhewing how to Calculate and 

Deſcribe the Horizontal, and all forts of Mard 

'  Saun-Dials, whether Dirett or Dechning: And 

(though it is not our intention in this place to'Treat of the whole 
Art of Dialling, yet) we ſhall ſhew him, how he may deſcribe 
the moſt a ihe which are the Horizontal, the dire&t North} 
and South, and the Eaft and Weſt Plans, together with the ere& 
North and South Plans, declining Eaft and Weſt to any Decli- 
| naongiven;according to the Proje&ion of the Sphere. | 


| 


PROB. I. 
" < ih Deſcribe the Horizontal Djal. 


Irft we ſhall begin with the Horizontal, which is ſuch a 
| Plane, as is Parallel to the Horizontal Circle-of the Sphere, 
whoſe Pgles lie direQtly in the Zenith and Nadir of the place of 
your Habitation. 
' * Before, we come to the Calculation of the Hour=diſtances, 
'draw the Meridian Line C A B, and croſs the ſame with the 
;Line D E, at right Angles, in the Point A, which Interſe&tion 
emuſt be the Centre of your Dial, and the | Line fo. drawn, wiz. 
FED- E is the Six a Clock-Line, then to draw the other Hour- 


| 'T.ines, ſay, 
As 


> 
þ 
| 
, 
; 


Eo RT. 
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As the Radius, is to the Sine of the Pole's Elevation ; 
| _ So1s the Tangent of the Hour-Lines at the Pole, 
To the Tangent of- the diſtance of the Hour from the Meridian, 
| Let the Queition be to Supputate the diftance of the Heven, 
-[or-One a Clock Hour trom the Meridian in the Latitude of 52 
[Deg. and 3o Min. therefore according to the former Analogy, it 
{may thus be Reſolved. 


| -Radius go Deg. I 0.00000 
Sine of the Pole's Elevation, 52 Deg. 3o Min. 9.89946 - 
Tangent of the EquinoQtial diftance of One Hour from the 
Meridian 15 Deg. - 9.42805 
Tangent of the Hour from the Meridian,12 deg. 9.32751 - 
After this manner may you find the diſtance of 2 and 10 of 
the Clock, and of 3 and 9g of the Clock, and- fo of the reſt; 
only you are to remember, that the Equinoctial diſtance of 1 a 
Clock is 15 Deg. of 2 a Clock 3o Deg. of 3 a Clock 45 Des. J® 
4 4 a Clock 60 Deg. of 5 a Clock 75 Deg. as in the following | {| 4 
able. BY Is > 


- ——> 1 4 ys a7 DO” 
o "Th —— 
,-—- "" 


The diſtance of the Hour-Lines from the Meridian being now 
found, you may projet them into the former Scheme thus.. 


Take with' your Compaſſes 60 


|Deg. from a Line of Chords, and | tpgyrs | Equine. | Hour 

with the ſame Extent, ſetting one diſtanc. | Arches. | 
Foot in the Centre A, 'with the | | | 
other deſcribe the Circle D O E, Pia per ag b lf pi 

which done, take from the fame 2 ! T1 1 PSS] 7 0 

Scale of Chords, all the Hour-di- © | 7 $8 "1 08 ” 37 

Rances, and placing one foot of g 3 pu 0:1 377 Ju 

your Compaſſes in O, (where the $129: SPIE 108 

Circle Interſe&ts the Meridian) [ 2 Uo Bibs © Gulf oe. 

with the other ſet out the Hour 90 - "QTR 


— —_ 


diſtances before found by Calcula- Oy 
| 5 | _ tion | 
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tion, both ways upon the Circle D O E, then drawing reight 
Lines from the Center A, to thoſe Pricks in the Circle, you ſhall 
have the true Hour-lines deſired. | 

Laſtly, From the ſaid Line of Chords, take the. Pole's Elevg. 
tion, 52 Deg. 3o Min. and ſet it from O to P, drawing the Prickt 
Line A P H, which ſhall repreſent -the upper edge, or height 
of the Style; ſo will Z A H be the true Pattern of the Cock 
'or Gnomon of your Dial, which ere& at right Angles over the 
12 a Clock Line, and fo is your Dial finiſhed. 


PROBDB{IL | 
To deſcribe the Ereft, Dire North or South Dial. 


|" JF "He making of this differs very little from the Horizontal, 
only there in the Calculative part, you took the Pole's Ele-. 

{vation, but here you mult take its Complement, and inſert only 

' 112 Hours, as will appear by the tollowing Figure. ' 


© Let the Queſtion again be to Calculate the diſtance of 11, or| 
1a Clock from the Meridian, in the faid Latitude of 52 D. 3o Min. 


Wl Q 
AN 


to AX +19 *%t 4A 23-4 


The Calculation. 

As the Radius, go Deg. | I0.00000 
To the Coſine of the Pole's Elevation, 522 3o' 9.78445 
So the Tangent of the diſtance of one Hour from the Mert- 

dian, 15 Dy 9.42805 
To the Tang. of the Hour Archfrom 12, 99 16' 9.21250 


According to the like Order are the reſt of the Hour Arches 
found, as in the Table. 


The 


— 


þ 
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| 


- The diſtance of the Hour-Lines - —rmrmmmm—mnnmni 
from the 12 a Clock Line being | Hours | Equin- | Hour 
now found, you muſt Proje&tthem * | diftanc. | Arches. 
into the Dial afizr the ſame man- |" ——— 
Jnr, as we ſhewed'in the Hori- | 4. 01 © y 
zontal, only for'thic height of the ___ J Q1 9 I 
[Style, you are'to take the'Com- } _ x $0: "Og 0 
plement of the Pole's Elevation , | : 3 Fg 91.35 20 
37 Deg. zo Min. and-then work 44.90 - pos 
| [as before, as you may ſee by the | 7 2 = * 4 
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To Deſcribe the "dire Faſt or Weſt Dial. 


IT Jkt draw the Horizontal Line of the Plane A B, and this 
I I'*- Dial may moſt exatlycbe- projeted by a Line of Natural 


-anpents, but we ſhall here 'gwe'you that way which is more 
\calie, and fitting all Cupatints f ; 


; 


| hes the Subflylar Line (which ſtands in the Line of 6) make 


an Angle therewith, equal to the Latitude of the Place, 'as 6 C B, 
& that it may point exaQtly to the Pole of the World ; then from 
the point C, draw the Line H C K, at right Angles to the 6 a 
Clock Line. Next upon C, as a Centre, deſcribe a Circle, whoſe 
Radius ſhall be equal to the height of the Style G F, which prick 
'off from O to E, from P to Dj from E to'G, and from G'twi 


e 
EO Kkk þ to 


| 


/ FIRES 


= DEER am. <4 FO I Ras 


The'\ Ar 


» 
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] Circle, and there make a prick; and in the.atternoon, wheaf 


P.-R OB. IV. 


i 


| To fied; the Declination of 4 Plane: $1 


EF ithe Plane .whereon you; are-to..make! your Dial, ! 


;nexhes the Eaſt, Weſt,” North pr;Sourh Points'of the W 61 
but. Declige thereirgm, ;then-at will be neceſſary to: ſhew how | 
to find the Declination thereof, whach; may be obtained . ſeveral 
ways, beth by the affiſtance of. Inſtruments, and other ways, 
Firſt, If you have Etrument,-you-may-take-a-plain Board, | 
having ons. ſtrei e, which apply to the Wall where you 
intend to ſet your Dial, where fix it Horizontal, asnfar as youf 
can ; then about the middle thereof ſet one o% of your Com-F 
paſſes, and} deſcribe a Circle, in the. Centre whereof ere& a} 
Wyre of aconveniant length, which done, -obſerve- in the fore- | 
noon, when the end, of the ſhadow thereof toucheth the faid|þ 


the ſhadow of the top'of the Wyre returneth tothe fame Circle} 
again, make another prick. therein, then with.. your |Compaſles |. 
meaſure the middle between. theſe two pricks, andthere make af 
mark ; then from the Wyre, or Centre, to that mark, draw a 
ſtreight Line, which ſhall repreſent che Meridian. Next from} 
the Wyre extend another Line through-the Circumference of the] 
fid Circle, to\make-right Angles.upon the Plane, or ftreight] 
edge of your boatd, which Line bo called the Axis or Pole} 
of the Plane. ” Laitly,” The diſtance of theſe':two pricks in the} 
gy of t mt f ne fo 545 6eaPEn of bis 
Plane, which you may know at: firſt ſight, whether, x be Noth | 
of Sou, by ocular TopeAionoaly, te, of a 


EXAMPLE... gt” 
Let SN DE repreſent the face of the Plane, whereon I 'am 
to make my Dial, to which, apply. the freight odge of rhe| 


— 
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board D E, as in this Figure. ,. Wa : - 
Then about the middle of the frm": | 
board DEVQ, viz. r A, I Þ © Exe 1D 
{ſet one foot of my Compaſſes, 'B 
and with the other {opened to A 
60Deg.upon my Line of-Chords) ? 
Idefcribe the Circle ZBHC, 1 
inthe Centre whereof A, I erect \ | 
a Wyre, as A O, which done, I 
find by Obſervation, that the —— 
" Tſadow of the top of the Wyre, pete | 
toucheth the Circle in the Forenoon, at the point B, where I 
{make a little mark; Likewiſe I obſerve in the Afternoon, that 
lit toucheth' the ſaid Circle in the point C, then I meaſure their 
diſtance with my Compaſſes, and ſet the half thereof from B or 
C to X, and drawing a Line with my Rular from A to X, we 
{ſhall have the Meridian Line K A X exactly deſcribed. 
Laſtly, Opening my, Compaſſes, I take the diſtance Z X, which 
' [Tapply to my Scale of Chords, and find the Arch thereof 18 
| Ay Io Min. and ſomuch is the Declination of the Plane E D 
IN S, which you may ſee by the Meridian Line K X, is towards 
the =o This then is a South Plane declining Weſt, 18 Deg. 
10 Min, | 
Although this way of finding the Declination of a Plane, is 
[moſt eaſje, yet becauſe it requires Obſervation both- in the fote-| 
noon and afternoon, ſo that it cannot be effected without ſome 
conſiderable time, I ſhall now ſhew you. another way or two, 
how to perform the ſame at one Obſervation. | 
Otherwiſe, 
| You may find the Declination of any Plane by the Szz's Azi- 
| [muth ; for, take his Altitude with a Quadrant, and by the laſt 
Problem of the former Part, calculate his Azimuth ; at the fame 
_inftant, apply one edge of the Quadrant to the Plane, that -the 


. {Limb thereof may be towards the Sun, then placing the Quadrant | 
| Jas near level as you can, hold up a Thread and a Plymmet, in 
Iſach wiſe, that the ſhadow of the Thread may fall upon the Cen- 
treand Limb of the Quadrant, then will the ſhadow ſhew upon 
the Limb how many Degrees the Sun 1s diftant from that fide of 
the Quadrant which repreſents the Axis, or Pole of. the Plane, 
vg may be called the diſtance of the Sun from the Pole of the 
Again, At the fame inſtant obſerve the Sun's Altitude by your 
Quadrant, by which you may get his Azimuth from the South 
' [point, as is faid before, Then to find the Declination, ,oblerve 
the two following Rules. | - 


x. If the ſhadow fall between the South, and the Perpendicu- 


lar ſide of the Quadrant, that repreſents the Axis of the Plane, 
Kkk2 __ thenf 


_—_Y 


3 
\ 
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| his Azimuth -together,-the fum is the Declination of the Plane, 


\ Which is uporrthe fame Coaſt the Azimuth is, as for Example. - 
[ii 70 BENS MPLE! DL 


"then add the diſtance of the Sun from the Pole of. the Plane, and] 


| ; Let us ſuppoſe the Horizontal diſtance of the Sun from the Pole 
! of the Plane be 20 Deg. /and the Sun's Azimuth from the South 
, be 42: Neg; Therefore from hence to find the Declination, I de- 
ſcribe the Circle” BP C M, whereupon I draw the Diameter 
B AC, repreſenting the Horizontal Line of the Plane, and croſs 
|it ar right Angles in the Centre A, with the Diameter M AP, 
which repreſents the Pole of the Plane. 
[Then with-my Compaſſes, I take from 
.the Scale-of Chords, the Horizontal 
diſtance, or diſtance of the Sun from 
the Pole of the Plane, -20 Deg. and 
ſet it from P to G, and then from G 
to S ſet off the Sun's Azimuth, 42 Deg. 
which done, draw the Diameter SN, 
and crofs it at right Angles with the ; 
Diameter E.A W, fo will S repreſent : - 
the South, N the North, E the Eaſt, p G 
Tand W the Weſt. Now foraſmuch as 

the Line of the ſhadow of the Thread G A, falleth between P 
the Pole of the Plain, and S the South point ; therefore accor- 
ding to the former Rule, I add P G the Sun's diſtance from the 
Pole of the Plane 20 Deg. to G S the Sun's Azimuth, 42 

and the ſum ÞP S 62 Deg. is the Declination required; which 1s 
towards the Weſt, as the Figure it ſelf ſheweth. 


. 2, If the ſhadow fall not between the South and the Axis of 
the Plane, then the difference of the diſtance and Azimuth is the| 
Declination of the Plane ; and if the Azimuth be the greater of 
the two, the Plane declines to the ſame coaſt whereon the Azji- 
murth is; but if it be the lefler,then the Plane declineth to the con- | 
trary Coaſt to that whereon the Azimuth is, as you may ſee by 

this Example. | 


EXAMPLE II. 


Admit the Sun's diſtance from the 
Pole of the Plane be taken in the after- 
noon 70 Deg. and the Sun's Azimuth - W. 
from the. South be then'given, 44 Deg. ; 
Therefore, as before, I draw the Cir- 
cle MCP B, and from P to H, I ſet 
oft the Sun's diſtance from the Pole 
of the Plane 7o Deg. and from H to 
S the Sun's Azimuth 44 Deg. now be- 
cauſe the South point doth fall between 


v7» Yen 


1 PROB. V. 
; {To deſcribe the North and South erett Declining Dial, according to 


Fs the Declination of the Plane, whereon you intend your 


Meridian; or Hour-Line of 12, (but if the Dechnation had been 


Jabove the Plane, commonly called the height of the Style; (2.) 
tThe diſtance of the-Subſtile from the Meridian ; (3.) The In-' 


'|clining Eaſt 26 Degrees: 


'[ help of the Sun, I ſhall therefore ſhew how you may ſpeedily 


{placed unto the Wall,and hold it Horizontally, as near as you can, 
[that the Needle may have free liberty to play to and fro, .and 
|when it ſtands, obſerve upon the Limb of the Chard, over which 
it moves, upon what Degree the Needle ſtands, for that is the 


| the Coaſt, obſerve that if the Needle ſtand upon the Eaſt fide the 
| Meridian Line, then is the Declination of the Plane Weſt, but if it 
|ftand on the Weſt fide the Meridian Line, the Declination is Eaſt, 


_ according to the quantity thereof. 


| Dial it (elf. 


| made for the Right Worſhipful Sir Eraſmus de la Fountain, at 
I Kyrby-Bellers in the County of Leiceſter) therefore, becauſe the 
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[P the Pole of the Plane, and H the diſtance of the Sun from the 
Pole of the Plane ; therefore according to the Rule) Ifſubſtrat 
the Sun's Azimuth H S, 44 Deg. from H P the diſtance of the 
Sun from the Pole of the Plane, and there remaineth S P- 26 
Deg. the Declination deſired ; which is towards the Eaft, as you 
may perceive by the Figure, So that this is a South Plane de- 


vo Onan ee 


ES AMEPL E: BE 


| Although the two former ways are exaQ; if they are but wa- 
[rily performed, yet in regard-they cannot be efftetted without the ; 


find the Declination of any Plane by the Needle, whether the 


Air be clear or not. | 
Apply the North ſide of the Inſtrument, wherein the Needle is 


Declination reckoned from the South. And if you would know 


its Declination Eaſt or Weſt. 


Dial, is to be ſought, as was ſhewed in the laſt Problem, 
which being attained, we ſhall come to the Declination of the 


Let us ſuppoſe the Elevation of the. Pole to be 52 Deg. 49 Min. 
and the Declination of the Plane whereon I am to make my Dial, 
be 24 Deg. towards the Weſt, (ſuch was one of the Dials I lately 


Declination is Weſt, the Style muſt ſtand on the Eaſt ſide the 


Eaſt, it ſhould have ſtood on the Weſt ſide thereof). But - be- 
fore we can come to the Calculation of the Hour-diftances, there 
are .three things to be known, (1.) The Elevation of the Pole! 


_ 


- cmaggg of the Meridian of the Plane to the Meridian of the 
place. | 


The 


[CT 
- _ - ” oo. & 
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| 


[lation of the Hour-diſtances : But firſt we are to conſider, That] 
|the Angle between the Meridians was found to be 29 Dep, r5 


| Subſtiſe will fall between one a Clock and two; and if I Sub-]- 
{Subſtile. 


Jis 30 = from which if I Subſtratt, 29 Deg. 15 Min. the di- 
= Jſtance of the two a Clock from the Subſtile, will be © Deg. 
145 Min. Theſe things being now known, the reſt of the Hours] 
|are found by a continual addition of 15 Deg. forevery Hour, (and] 
| for every half hour 7 Deg. 3o Min. &c.) as by the following] 


| of the-Clock, whoſe EquinoQtial diſtance from the Subftile; is 
1 (as in the following Table) 14 Deg. and x5 Min. 


es 


"The an SURVETING. 
The Calculation. | 


bs (1.) | 

As the Radius, go Deg. > 4650000 
To the Coline of the Elevation, 529 40. 9.38299 
So the Coſine of rhe Declinarion, '24 Deg. 5.96073 
To the Height of the Style, 33* 38 | 9.74352 


2) . | 
As the Radius, go Deg. I 0.00000 _ . 
To the Sine of the Declination, 24 Deg. 9:60931 
So the Cotangent of the Elevation, 529 4o" 9.88236 
; To the Tangent of the Subſtike's diſtance frotn 9.49167 
the 'Meridian, 172 14 


| | (3.) | 
As the Radius, go Deg. | 16.00006 
To the Sine of the Pole's Elevation, 529: g6' 9.90043 | | 
So the Cotangeant of the Declination, 24 Deg, $0.35L42 | 
Tothe Coranpent of the Inclination of the .. to.2f10s 
Meridian, 29 Deg, 1x5 Min. | 


Theſe things thus tound, we ſhall next proceed tothe Calcy- 


Min. and becauſe the Hour of One is diſtant from the Meridian 
15 Deg, and the Hour of 'Two 3o Deg. therefore I conclude the] 


ſtrat 15 Deg. from 29 Deg. 15 Min. the Remainder will be| 
14 Deg. 15 Min. the diſtance of the one a Clock-Line from the' 


Again, "The diſtance of two of the Clock from the Meridian, 


Table you may perceive. Laſtly, To find the diſtance of each] 
Hour-Line from the Subſtile, we ſhall give an Example for one 


The Calcalation. | 
As the Radius, go Deg. I 0.00000 
To the Sine of the 47> of the Stile, 339 38' 9.74341 
So the Tangent of the diſtance of one-Hour, from 
the tle, 14 Deg; 15 Min. 9.40476 
To the Tangent of the Hour Arch from the 9.14819 
Subſtile, 8 Deg. 


Aﬀtet | 
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under ſhew. 
Faſt, Draw ..the Horizontal- 


M Z A O repreſent 'th& Cock 
| fyour C 
culated in the Table, viz, 8 

14 Min. for 12 a Clock ;' 28 


- After the Eme manner we have " Calculated the following g Ta- 
ble, by which the Dial is moſt eaſily projected, as we ſhall here- 


"as 
z3\,4 - 


wilds. — 


it2 


B 


{i of the reſt, and rick chic 266k " the 
Circle BQC, by help of your Line' of 'Eh6 ds.” 
x Lines from the Ce tre A, to 


_ EY 


Fine B C, (as in the following |. How "Equin. | Hour. 
Figure) = of mo 'con- 2 Hours diſtanc. | Arches. 
t- -place thereot,: as A.j'let © £48 Fo 
ſl che Perpendicular A Hy which. | 1 & [2 121g 39 
I repreſent the. Meridian Line | 1,5: 79 20126 "ep 
Jef the Plane. Then take 60 Deg. W on ro | 28 IT 
{fro a Line of:Chords, andema- 6 a x Ro E 
| pee eG the 22 pe Fa4 4 Irs oP 
: B: a GC: FR. In thus Circle al Y:3057 Merid! Subftile | 
ftance X the Subfiyle: fobmiche -01 I, ef 
om agen So Hand be 4: (ao 45188 3 j 
1 in, 2 A is Ji] 
jp ubliyle Z, Fl the ſame Cir- ; 5 = 29 37 
cle,” Ir off the height of the | -- 7 F 75. 4 34 L 
ſe.r0., 33” . 58Mio. fo —— aut TA = 1g 


-fof the Dial. 'Fhen from-the fajineSeale'of Chotds,) tals 6ff with 
the ſeveral Hour-diſtances, as theyareteady Cal- 
,,o Min. for 1 a Clock; 17 
. 21 Min. for 11 a Clock 


Ho Frett Dial, Declining from the & outh, W, eftwayd 24 Pres 


[, a 


| 
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PROB. VL. 


The Cakulation and Projettion of an Eret# South Plaze, decliving 
Exftward, 81 Degrees. 


Grgting rockis Method, I ſhall here take, the Style maj 
| A% proportioned, by the Diſcretion of the Artif? to af 


any- diane by bare InſpeQtion. 


The, Þ irſt thing to be found , is, The diſtancs of the Sub- 
ſyle from.the Meridian : Secondly, The Elevation of 'the Pole 
anos Plane; commonly known by. the name” of the Style's 
height ; And Thirdly, The Plane's difference' of: Longitude; or 
Inc najir of Meriglans : The Calculation follows. 


- . I. For the Sabſple 5 Diſtance 


the Kadus, us, go Deg. pat þ 
w b van of the Plane's Declinatian, $x x 
So the C of the Pole's Elevatign, >, oy 20068 


Tous uh Targa of thn Subltye's Diſs rom $8169 | 


37 + | 
7t5. | I "or. he a 


As the: Radius, goiDeg.. 'T©.00000 
AY He Toſne of the Pole's Elevation, - , 40' 9.78279 

So the Cofine of the Plane's Declination, 819-, 19432 | 

To the-Sine of the Style's Height, . 59 27' - 8.97712 | 


HL. For the Plague s Difference of Kongitade. 


ie wy 10.00000 
S evation, 529 40 9.90044 
the, x6 Plane' > vayama $10 9.19971 
ot the Iaclination of the 9g.1oo1g 


Y: 0D C 0; 
ame © r 

t from C toR, BI: 
i: this done, Take be 


reſins 


Plane, w 
Linn may lt as the ts E vt pero She Line $ 9, 


be 4 , TP 


. 
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G will the Style be augmented - then make choice of two Paints , | 
:n the Subſtyle,as at F and G, anddraw the two Contingent Lines, | 
x M M and K K at right Angles with the Subſtyle ; then 


meaſure the Height of your augmented Style, in both the Con- 
| tingent Lines, 1n Inches and Decimal parts, as from G to E, 
{which I find to be 14 Inches, and from F to 4 11 Inches, 
which two numbers are to be made uſe of in the Calculation 
of the ſeveral Hour-diſtances : Next, Conſidering the Inclination 
of Meridians was found, 82 D. 49 M. therefore allowing for 
every Hour 15 Deg. being the Angle-at the Pole, ſo that I find 
[the Stbſtyle will fall berween the Hours of 6 and 7; for if 1 
Subſtra&t 82 D. 49 M. from go Deg. (being 6 hours from the 
\ {Meridian, for 6 times 15 is 9o) the Remainder is 7, D. 11M. 
{for the Diſtance of the 6 a Clock-Line from the Subſtyle, being | 
the Angle at the Pole for that Hour ; fo likewiſe it 1 Subſtract'] 
[75 Deg. (the Angle at the Pole for the Hour of 7) from 52 Deg. 
| 49 M. the Remainder is 7 D. 49M. for tlie Angleat che Pole far: 
the Hour of 7 ; thus, having theſe things, we ſhall proceed to 
\ [Calculate the ſeveral Hour-diſtances from the Subſtyle , 
which are to be ſet off from the Subſtyle in both the Contingent 
Lines, therefore two Arches muſt be Calculated for each Hour 
by this Analogy. As the Radius to the Logarithm of the Style's| » 
Height in Inches, (in either of the Contingent Lines) fo the | 
[Tangent of the Angle at the Pole, to the Larangs in Inches 
|for that Hour-diſtance from the 5 and lo for the diſtance 7 
| L | 


in : 
——_—  — þ 


p — 


TE TOR7ETING. 


in Inches' and Parts, :1n the other COmPRaE Line for the ſame 
Hour, as ſhall here be demonſtrated- in the 6 a Clock Line, be- 
ing the firſt Line on rhe upper fide the Subſtyle, whoſe Angle 
at the Pole was found 7 D. 11 M. | 


| 


The. Calculation in the Contingent K K. 


As the Radius, go Deg. I 0.00000 

To the.Logarithm of theStyle's Height,z1 Inch. 1.04139 

So the Tangent of 72 11' the Angle at the Pole. 9.10048 

To the Logarithm of 1,33 Parts of an Inch, 0.14187 
the Hour-Arch. 


The Calculation in the Contingent M M. 


As the Radius, go Deg. 10.00000 
To the Log. of the Style's Height, 14 Inches. 1.14612 
So the Tangent of 7 ®: 11 the Angleat the Pole. 9.10048 
To the Log. of 1. ,3< Inch. the Hour-Arch. 0.24660 


By this Analogy may all the reſt of the Hour-Lines be Calcu- 
lated by a continual Addition of 15 Deg. for every Hour ; for if 
T add 15 Deg. to 7 Deg. 1x Min. the Sum is 22 © 11' for the 
1 Heur of 5 to be found by the ſame Analogy: Again, 15 Deg, 
Jaddedto229 17, 1s 37 © 11, from which Calculation the Hour- 
1 Line of 4 is found,in the ſame manner muſt the Hour-Lines on the! 
{other ſide the Subſtyle be found, by uſing 7 2 49' the Angle at thel 
| Pole for the 7 a Clock-Line,which by the former Analogy will give! 

the Hour-Arch for 7 a Clock, to which 72 49' add 15 Deg, 
and by the ſame Proportion find the Hour-Arch for 8, and ſo'by] 
| the continual Addition of 15 Deg. uſed by the ſame Analogy, may 
the reſt of the Hour-Arches be found, which may moſt ealal :be 
| projeQted into the Dial from the ſeveral Calculations, by taking: 

the Hour-Arches in Inches and Parts, and placing them from the 
Subſtyle F and G, upon their proper Contingent Lines, throw 
the Plane, the Gnomon, (or Style) fet directly over the Subftyle,! 
and the Work is finiſhed. | 


affixed upon Buildings, which the Surveyor is very often put ip- 
on to do, but if he have a deſire to make a further progreſs in 
| this Gnomical Science, I ſhall wholly recomment him to My. 
Leybourn's Dialling in Folio, where' the Art'is' Treated*bv 


Theſe areall the ſeveral forts of Mural Dials that are ny , 


WI: 


fully in all its parrs, it being the only Piece in that, Kind extant. 
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PR O B. VIL 


To find the trae Hour of the Day by the ſhadow of a Staff eretted 
Perpendicularly upon plain level Ground, where the San doth ſhine, 
| the Staff being azviaed into 10, 100, cr 1000 Parts. 


His Problem may beſt be effefted by the following Table, 
| 43 which is Calculated by the Solution of a Plain ReQangled 
{Triangle, according to the firſt Problem of the Third Book, for 
1we have given, (1.) The length of the Staff CB rooo. (2.) The 
Angle of the Sun's Altitude, B A C, to find the Length of the 
Shadow A B. , 

Admit the Sun be in the firſt Point of Gemizz, and at two a 
Clock in the Afternoon, it is required to find the length of the 
Shadow of the Staff. By the 1 2th Prob. ofthe 2d Part of this Book, 
the Sun's Altitude is found, 15 D. 15 M. repreſented by the Angle 


to find B A, I fay, 


As the Radius, 9o: Deg. I 0.00000 
To the Cotang. ofthe Angle, BA C,15® 15' g.91996 
So the Length of the Staff, B C 1000. | 3.00000 
To the Length of the Shadow, 832. 2.91996 


| According to this Doctrine was the following Table compoſed, 
which I ſhall here Explain. 


Firſt, The Staff or Gnomon is here ſuppoſed & 
to be divided into 1000 equal Parts, and being +» 
ſet upright, the Table will ſhew (according to &£ 
the Sun's Place) how many ſuch Parts, the 
length of the Shadow thereof is to contain, at B 835 — A 


any Hour of the Day. 

Secondly, Tf the Staff be divided into 100 Parts, the Figures to- 
wards the Left Hand, ſhew the length of the Shadow, and the 
laſt Figure, remaining towards the Right Hand, will tell you how ] 
much the Shadow 1s above ſo many even Parts, every 100: Part 
being divided into 10. ES 
Thirdly, But if the Staff be divided into 10 equal Parts, then the 
former Figure, or Figures towards the Left-Hand, ſhews'how 
many of thoſe Parts the Shadow of the Staff will yield at each 


diſtinguiſhed from the former by a prick or Comma,will ſhew how 
much the Shadow is above ſo many even Parts, according to the 
Partition of every of- thoſe 10 even Parts into 100. - 

But if upon your Staff of 10 equal Parts, you Subdivide each | 
part into 10 more ; then will the fr{t Figure of the Fraction, next: 
after the prick or Comma, point out how many of theſe Subdivi- 
ded Parts the Shadow ſhall contain, over and above the whole] 
Parts towards the Left-Hand. But to illuſtrate, and make this] 


Hour ; and the two laſt Figures, towards the Right-Hand, being | 


1B A C; which known, with the length of the Staff B C 1000, 


more clear, I ſhall add the following Examples. 
jb L1I 2, The 
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The Uſe of the following Table. 


Seek the place of the Sun in the firſt or ſecond Column,towards} 
the Left-Hand ; and having divided your Staff into 10 equal Parts, 
(as before was taught) ſet it upright in fome plain level place 
where the Sun doth ſhine, and then meaſure with your Staff, how 
many. parts the ſhadow thereof contains, which tind out in the 
Table right againſt the Sun's place, and in the fame Column oyer 
head, you have the Hour of the Day. 


# Example, Where the Staff is divided into 1000 Equal Parts, 


| Suppoſe that upon the xoth of March, when the Sunenters Aries, 
1 wel my Staff upon plain level Ground, and find the ſhadow 
thereof to contain 3130 Parts, (that is, three times the length of} 
the Staff, and 130 Parts more) therefore ſeeking in the Table for} 
the number of the faid Parts, againſt o Deg. of YT, I find the} 
fame in the ſeventh Column .of Te Table, under the Hours of $|} 
and 4 ; fo that if the Obſervation had been in the Forenoon, it} 
had been $ a Clock, but in the Afternoon 4 a Clock. | 


TI. Example, Where the Staff is divided into 100 Equal Parts, 


But if your Staff be divided but into 100 Parts, and you find the 
ſhadow thereof to be 313 of the ſame Parts in length, ſeek out 
the ſame in the Table, (leaving out the laſt Figure towards the) 
Right-Hand) and it giveth the Hour of the. Day as before. 


IT. Example, Where the Staff” is divided into 10 Equal Parts, © 


Laftly, If your Staff bedivided but into 10 equal Parts, then the| 
former Figures diſtinguiſhed from the other two, towards the 
Right Hand, {hew the length of the ſhadow, at the fame time, | 
to - 31 whole Parts, and 3o. Parts of a 1oo, or 3 Parts of ro; 
that is, 3 times the length of my Staff, and one whole part, and 
ſomething above a quarter of a part more. 

And it, according to this Example, The ſame day I ſhould ſet 
up my Staff, and find the ſhadow thereof to contain 62 whole 
Parts, and 67, which 1s about 5 of a part ; the Table will ſhew 
'me, that *tis then 7 a Clock, if the Obſervation be in the Fore- 
-noon, or 5 if 1t be in the Afternoon. 

j- But I need not add more here to Explain this matter, ſeeing 
the Table of it ſelf is fo eafie, that what is already ſaid, may 
ſuffice. And now having ſhewed my Surveyor, how he ma 

find the juſt Hour of the day, at all times by the help of the 
Sun: I ſhall here alſo ſhew him, how to find'the true Hour of 
the Night by the Moon, Planets, and Fixed Stars, when they are 
' "ſeen. after a moſt conciſe way, bv Tables of Right and Oblique| 
'Aſcenſions in 'Time, for that purpote. 
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A TABLE ſhewing the True Hour of the 
Day, by a Plain Staff Divided into to, 100, 


or 1000 Fqual Parts. 


pe 


rroomp_—_—— 


T o 


mmm. 


0 


__— OO 


nl 


— 


Ab 


9. 38 
9.83 
10.36 


—__—_———_———_— 


s O 


I0.93 
11.59 
I2.31 
I3.12 

14.02 
I5.01 


10.12 
17.35 
18.73 
20.20 | 
21,09 


23.88 


hears 
XxX © 


26 07 
28.40 
JI.1. 
33-94 
37-13 
40.50 


44 F 
47: 621 
51.09 
54-18 
56.58 
58.25 


w o| 


59.00 


358 


The Art SURV ETING 


P.R O B, VIIL 


How to find the exait Time of the Planets and Fixed Stars, Riſing, 
Southing, and Setting, by the following Tables; And Firſt; 


Of their Southing, 


He Eſtimate Time of a Planet or Fixed Stars, Riſing, 
Southing or Setting may be nearly known by their diſtance 
from the Sun, which known, get the place of the Moon or Star 
to that time, with Latitude, -and alſo the place of the Sun for that 
time alſo, then enter the Table of Right Aſcenſions, with the 
Longitude of the Planet or Star under its Latitude, (if it have any) 
and in the Angle of Meeting is the R A in| Time, which write 
down, and likewiſe enter the faid Table with the Sun's place, un- 
der o Latitude, (for the Sun is always 1n the Ecliptick Line) and 
take out his R A alſo, which Subſtratt from the R A of the Star 
or Planet, (which increaſed by 24 Hours, if need require) and 
the Remainder. is the Hour and Minute 'of the Planet or Stars 
Culminating, or coming to the South. 


EXAMPLE 


March 1. 1696. It 1s _—_— to find the Time of Jupiter's 
coming to the South for the Night following, (we take their 
Places for Midnight, becauſe they are nearly in oppoſition) the 
Longit. of % is 229 oo, mx with 10. 15' N. Lat. and the Sun jn 


220 30 x , Hence 


H. M. 
R A of y in time, 24 hours added) is 35 "37 
R A of © in time, (Subſtract 29 . 3d 


x South, at 1 Minute after Midnight -22.of 


This being both ſo plain and eafie, that more Examples are 
needleſs, for the ſame Method is to be obſerved, in finding the 
Southing of the Moon and Fixed Stars. 


Of the Riſmg of the Planets and Fixed Stars. 


Enter the Table of Oblique Aſcenſions, with the Sign and 
Degree of the Star or Planet's place in reſpe&t of Latitude, and 
take out his Oblique Aſcenſion agreeing thereto; enter the "Table 
alſo with the Sign and Degree of the Sun's pace, and take gut his 
Oblique Aſcenſion alſo, which Subſtrated trom the Oblique Af- 
cenſion of the Star, and to the Remainder, add the time of Sun 
Riſing for that Day, the ſum (Subſtrafting 12 Hours if it ex- 
ceed 12) is the true time of his Riſing that Night. 


EXAMPLE. 


UMI 


th in his Southing and Riſing, i2zz. 'The firſt of March,x696, | 
' 239g ; g and RUEMg, ai EXAM. 


a —_— 


EXAMPLE L | 
| Of Japerer's Rifing the firſt day of March 1696, as followeth. 


” H. M. 
The O A of » in Time, {24 Hours add.) 35 og 


The O A of © in Time, Subſtra&. 2} 48 
Remainder In' 27 ;: 

Time of Sun Riſing, Add 6 19 
Sun | I7 40 
Subſtract I2 OO 

Hence v% Riſes, 4o' paſt 5 that Night. i: 5 40 


| Otherways by the ſame Tables: From the O A of the Planet 
or Star, -SubſtraCt the Sun's R A, and if the Remainder exceed 
fix Hours, Subſtract ſix Hours from it ; and-if it happen to be 


'Fleſs-than 6 Hours, add thereunto 9 Hours; this Sum or Diffe- 


rence is the true time of the Star or Planet's Riſing required, as 
in the laſt Example. 


EX AMPLE IL 


The O A of X in Time, (24 hours add.) 35 09 
R A of © 1n time, SubſtraQ. 23 29 


Difference 1x 40 
Subſtract 6 40 


Tune of Jupiter's Riſing as before. | 5 40 


Thus is the Work abbreviated, and made both eafie and praQti- 
cable, obſerve the ſame Method in computing the Riſing of the 
Moon, Fixed Stars, and other Planets. 


Of the Setting of the Planets and Fixed Stars. 


| To find the Time of the Moon, Planets, and Fixed Stars Set- 
ting, the Oblique Deſcenſion is required, which is obtained by En- 
tring the Table of Oblique Aſcenſions, with the oppolite Sign and 


+.pe and under the Latitude of a contrary Denomination,” and 
[nt 


8 Angle of meeting is the O D of the Star or Planet ;” enter 
the Table alſo with the oppoſite Sign and Degree of the Sun's 
place; which gives.his O: D alſo under o Latitude, which 'Sub- 
ſtrate from. the O D of the Star or Planet, .andithe Remainder 
added to the time of -the Sun's Setting for the ſame day, the Sum 
iS the'true time of the Star or Planet's Setting; as we ſhall Exem- 
"NY here in Jupiter.alſo, the ame day that. is] before Exemplitied 


—_ 


_— 


{ s 
X . — . - - 4 + + 
oy ”— 
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EXAMPLE TI. 
The O D of » in Time. 27 
The O D of © in Time. | II 
| . Fe Remains 12 
Time of Sun Setting, Add $7 -Þ 


\ 


Sum I8 


Subſtra&t 12 


= ——— 


Hence, % ſets, 22' paſt 6 next morning 6 22 


We ſhall {as in the Riſing) Exemplifie this, an eaſier and rea- 
dier way from the Tables, as followeth. 


EXAMPLE I. 
; H 


The O D of x in Time. 23 
TheR Aof © 1n Time. II 


| Remains 12 
Subſtraſc& 6G 


Dn ——_—_——_—_—_— 


Time of Jupiter*s Setting as before. 6 


Obſerve the ſame Method in Calculating the Setting of the), 
and Fixed Stars: And for the obtaining the true Places of the 
Fixed Stars both in Longitude and Latitude, I havehere Exhibited 
a Table of ſome eminent fixed Stars that are near the Ecliptick, 


A TABLE of Ten of the Fixed Star' 

Places both in Longitude and Latitude, 
- Recified to the Year 1693. 4% pl 
Longitude. Latitude. 


Nomina Stellarum, , 
Non + FD O '© 


$' . 


The Pleiades, or Seven Stars. 


Aldebarany or the Bulls Eye. 
Precepe. Y 
North Aſellus. - :: : 
South Aſellus.. 34 
Cor Leonis. | 


Virgins Spic,  - 
South Ballance. 
Cor m, Antares. . 


Auſtrales, 11 


25 
3 
3 
3 
4 


£2 2ÞS)9 Kt 


] 
50! 


and ReQiified their places to the year 1693; which may ſerve 
this next' Century, without ſenſible Errour. f: 


$+ 0 = 0 0©'w m Ap 
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A TABLE of Right Aſcenfions 1n Time, to Five Degrees 
of North and South Latitude. 
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A TABLE of Right Aſcenfions in Time, to Five Deprees 
| of North and. South Latitude. | 
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A TABLE of Right Aſcenfions' in+ Time, to Five Degrees 
orth and South Latitude. | 
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A +LABLA of: Faght Aicenſions-in\ Time, to-Five Degrees 
- of!:North andcSouth Latitude. 
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[AFABL#1 of: Right Aſcenfionsin Time] to Five Degrees 
of Nortli and--South Latittide: | 


i 


: South Latitude. &. foe 
4-4-1; 4-4-4 4 


k [] 
x 


| _ <— 
O 
a2 


T 


__ — 


+40 


he 
j- 


Y 


I- 


LS) 


Ow GOÞ. © ia = wx 
SO GO OO 


OOO [OD ODOOHhR [oLvHBowEns jo www 


GO 


©O 
- 
- 


oo 
TG 
SA 


D Db kr - 
oo 0. © 


5 
> 
©DO JOS OSSTIOEIDSDY TT 55 0 0 oo 0 00 | 00 o co 00 &o oo | op 


oF 


+> > [ww+H to hd = 


7 OmE—ss_ 


GO | CO ©9 
+> þÞ ww S Y 
O\, D ©o \© # 
CO CO CO ©0 GO GO | ©O0 00GO GO 0G0] ao T = 
# | 


wh 
O 


GO 0000 ©0 00 | OO GOO GOD] Bo | = 


oy 
QA 
WAA 
WO > 
©© OO 00 00 ©0 
"I 
oh 


Tu=3a32]% 
HBAESDSSY IE) 


4 
\O 
[Y) 


"un 
fo 


© ©OOOWD|© m0 Hm 


» 0 0D = = 
S09 O0O Q 0 evo] > © 
DD ID = buy buy — 


1] 0 0 = = 
1 ww Ow 


>> ww 
9 OS © QA» 


wA Þ> þÞ ww ww wo 
hu uY wy VO WA ty 
© QÞd ooÞ O 


©OODODDDO DYYDODEOYELD |D © woot | ot 


ad 
AA | þÞ > www 


h:! 
S 
8| 8 
| 8 
8 
8 
8 
g 
S | 
8 
8 
8 
8 
8 
9 
9 
9 
oQ. 
9 
9 
9 
9 
g 
9 
g 
9 
9 
9 


O©0O0S | oODSoOSEoSES [oo oowovLws | wwwwtw| combo]: 


wA wA 
wy \S wh 
hy =] wo 


— 
DSOVD JO OOWOeoge OOO DoOggo 


wm 
fe 

<I 5 D- 
4 \O WS 


oO © 


= 
oO 0 
\© Ar 
—"— 
0 0O©vq 


fl 


— 


Right Afcenficns in Time, 'Five Dediok 
be North and South Latitude. 
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A TABLE of. Right Aſcenfions in Time, to Vive Degrees 


of North and South Latitude. 
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A- TABLE of Right Aſcenfions in Time, to Five Degrees 
of North and South Latitude. 
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A TABLE of Right Aſcenkons 1n- Time, to-Five Degrees | 
 ._ of North and: South Latitude. 
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A TABLE of Oblique Aſcenfions in Time, for the Landbde 
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